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Editorial Space Is Money 


Articles = Procollagens: V. N. Orekhovitch and V. O. Shpikiter 


Two Soviet scientists describe their research on this special group of 
connective tissue proteins. 


Hemoglobin Standard 


A division of the National Academy of Sciences offers its second and final 
report on its proposal for establishing a certified standard for general use. 


sNews of Science Research Based on Sputniks I and II Reported by Soviets; other events ........... 1378 


Book Reviews  Sorok Let Sovetskovo Zdravookhraneniya, 1917-1957; other books 


Effect of a Pyridoxine Deficiency on Skin Grafts in the Rat: A. E. Axelrod et al. ... 


Influence of t-Ascorbic Acid on the Colchicine Reaction: 


J]. H. Morrison and G. B. Wilson 
Reaction of Epinephrine with Ethylenediamine: J. G. Young and R. L. Fischer .... 


Plaque Morphology and Pathogenicity of Vesicular Exanthema Virus: 
M.E. McClain, A. J]. Hackett, S. H. Madin 


Absence of Albuminlike Serum Proteins in Turtles: E. Cohen and G. B. Stickler ... 
Inhibition of Ribonuclease by Polyacids: $. R. Dickman 
Antihypertensive Effects of an Aldosterone Antagonist: F. M. Sturtevant 


Lack of Competitive Inhibition between Beef and Monkey Growth Hormones in 
Rhesus) Momkeys: (E:“Krobil et ‘alo 2 5240). 6 os cee ga fe cweie bolas 8 Sf figeaaien s 


Microbiological Fractionation of the Hydrogen Isotopes: P. E. Cloud, Jr., et al. .... 1394 
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IN SCHOOL AND COLLEGE LABO- 
RATORIES J-M Colorlith offers proof of 
its practicality and attractive appearance. 





New personality for hard-working labs 


JM Colorhth 


handsome, tough, colorful 











Colorlith is available 
in Surf Green, Charcoal 
Gray and Cameo Brown, 


Here's the new look in labs that’s just as 
practical as it is attractive. It’s Johns- 
Manville’s chemical-resistant work-surface 
material—Colorlith—and it’s ready to help 
you bring new color and design into the 
school and industrial laboratory. 

Made of asbestos and cement—Colorlith 
offers all these important advantages: CoLoR 
—makes any lab a showplace. WORKABILITY 
—offers new design freedom. (Large 4’ x 8’ 
sheets can be cut in any shape). HIGH 
UNIFORM STRENGTH—Fresists years of 
strenuous service—can be used in thicknesses 


as lowas 14” for resurfacing and fume hoods. 
HEAT RESISTANCE—asbestos and cement 
offer unmatched protection against thermal 
shock and fire. And Colorlith offers un- 
usually good chemical resistance, plus a 
smooth-writing surface that lab workers 
consider so important. 


For free Colorlith specification sheet plus 
a coast-to-coast list of J-M Colorlith labora- 
tory furniture manufacturers, see your local 
J-M representative. Or write Johns-Manville, 
Box 14, New York 16, N. Y. In Canada: 
Port Credit, Ontario. 


G@) JOHNS-MANVILLE {jf 
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IN INDUSTRIAL LABORATORIES Colorlith 
provides inviting working conditions for many of 
the top names in American business. 
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plarograph 


*Trademark Reg. U. S. Pat. Off. 


Designed and Manufactured by 
E. H. Sargent & Co. for all 
Polarographic Applications in 
Research and Control Analysis 


ME 
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MODEL Ill MODEL XXI POLAROGRAPH-—S-29303—Pen Recording, Po- 
tentiometric. The complete automatic programming, the com- 
bined visual indicator and chart recorder, and the wide flexibility 
in controls make it most convenient for both research studies and 
routine analytical applications. 


MODEL Xii POLAROGRAPH—S-29301—Photographic Re- 
cording, Indicating. An adaptation of the original Sargent- 
Heyrovsky Micro Polarograph, Model X. Recommended for use 
in routine analyses and research procedures where the step form 
departs from the theoretical, simple shape and is complicated by 
maxima, complex formation, presence of several different ions, 
irreversible reactions, etc. and where it is consequently necessary 
to have a continuously plotted polarogram. 


MODEL Ill POLAROGRAPH—S-29290—Manual, Indicating. 
Recommended for use in those routine analyses where only one 
substance is determined and where the step shape approximates 
a pure form, characteristic of reversible reactions involving simple 
ions in fairly substantial concentrations. Also useful in the per- 
formance of amperometric titrations and for instructional pur- 
poses in educational institutions. 


$a" 


~ 
* 






Write for our 
booklet on 
Polarographs 
= and Accessory 


s MODEL XXI Equipment 
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VINJHHAOZINIS 


PERGAMON PRESS 


NEW YORK e LONDON 


PARIS e¢ LOS ANGELES 


publish for the Pergamon Institute the following verbatim translations of the leading Soviet 
scientific, engineering, medical and biological journals. These are prepared from advance proofs by 
special arrangement with the Academy of Sciences of the U.S.S.R., Soviet Medical Publishing 
Authorities and with the assistance of the Academy of Medical Sciences of the U.S.S.R. 


Journal of MICROBIOLOGY, 
EPIDEMIOLOGY and 
IMMUNOBIOLOGY 

Editor: I. 1. ELKIN 
Monthly 


1 vol. per year $50.00 


BIOPHYSICS 
Editor: A.M. KUZIN 
Eight issues per annum 
1 vol. per year $30.00 


Problems of HEMATOLOGY 
and BLOOD TRANSFUSION 


Editor: A. A. BAGDASAROV 


Bi-monthly 1 vol. per year $20.00 


BULLETIN of the ACADEMY 
of SCIENCES of the U.S.S.R. 


Geophysics Series 
Editor-in-Chief: A.G. KALASHNIKOV 
Monthly 1 vol. per year $25.00 


SECHENOV PHYSIOLOGICAL 
Journal of the U.S.S.R. 

Editor: D. A. BIRIUKOV 

Monthly 1 vol. per year $45.00 
THE SOVIET JOURNAL of 
ELECTRIC TECHNOLOGY 
(Elektrichestvo) 
Editor-in-Chief: N. G. DROZDOV 


Quarterly 
per vol. $17.00 


4 vols. per year $56.00 
Problems of ONCOLOGY 

Editor: N. N. PETROV 

Bi-monthly 1 vol. per year $30.00 
Problems of VIROLOGY 


Editor: V. M. ZHDANOV 


Bi-monthly 1 vol. per year $20.00 





Translated Russian Journals in Preparation 


Physics of Metals and Metallography 
Editor-in-Chief: $. V. VONSOVSKY 
Bi-monthly $30.00 per year 


Abstract Journal for 
Metallurgy of the U.S.S.R. 


Bi-monthly $20.00 per year 
Telecommunications 


Monthly $30.00 per year 


Applied Mathematics and Mechanics 
Editor: N. G. CHET AEV 


Bi-monthly $35.00 per year 


Radio Engineering and Electronics 
Monthly $45.00 per year 
Radio Engineering 


Monthly $30.00 per year 


Write for fully descriptive leaflets 


PERGAMON PRESS NEW YORK - LONDON ~- PARIS + LOS ANGELES 


122 East 55th Street, New York 22, N.Y. 


24 rue des Ecoles, Paris Ve. 


4& 5 Fitzroy Square, London, W.1. 


10638 South Wilton Place, Los Angeles 47, California 
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AMINCO'S famous forced - convection 
ovens solve the big problems in today's re- 
search and industrial laboratories; . . . they 
eliminate hot and cold pockets; they provide 
precise temperature control; and minimize 
power consumption. 


The many styles and sizes listed at right 
employ motor-driven blowers which produce 
movement of a large volume of heated air, 
horizontally across the work chamber. This, 
together with the circular arrangement of 
the heaters, results in uniform distribution 
throughout the entire work chamber. 


All ovens listed are provided with positive 
locking latches, adjustable perforated shelves, 
and a removable control panel. 

On special order, pyrex inner doors, explo: 
sion-proof fittings, and blow-out safety 
panels can be supplied. 


Temperature Range: 
ambient to 500° F. 


Slightly above 


Write for bulletin 34-37-B 
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Compare these prices with any other _ 


top-quality ovens—the savings 


per cubic foot are substantial! 








Price per 


Total 















































Description Cu. Ft. Price 

4-3510 Oven, with cold-rolled steel interior $134.61 $ 525 
and Linco-flek exterior. 115 volts; size: 19 x 
19 x 19 in. 

4-3521 Oven, with cold-rolled steel interior and 71.80 718 
Linco-flek exterior. 230 volts; size: 37 x 19 x 
25 in. 

4-3540 Oven, with Linco-flek exterior, and 161.53 $30 
stainless steel interior. 230 volts: size: 19x 
19x19 in. 

4-3541 Oven, with Linco-flek and stainless steel 87.30 873 
interior. 230 volts; size: 37x 19x25 in. 

4-3560 Oven, with stainless steel interior and 211.02 823 
exterior. 230 volts; size: 19x 19x19 in. 

4-3561 ‘Oven, with stainless steel interior and 114.80 1148 
exterior. 230 volts; size: 37x 19x 25 in, 

4-3520 Oven, with Linco-flek exterior and cold- 134.61 525 


rolled interior. 230 volts; size: 19x 19x 19 in. 





4-3522 Oven, with Linco-flek ex- 
terior and cold-rolled interior. 
230 volts; size: 37x 25x37 in. 


42.27 





4-3530 Oven, with Linco-flek ex- 
terior and stainless steel interior. 
115 volts; size: 19x 19x 19 in. 


161.53 






630 





4-3542 Oven, with Linco-flek ex- 
terior and stainless steel interior. 
230 volts; size: 37x 25x37 in. 


54.50 






1079 








4-3550 Oven, with stainless steel 
exterior and interior; 115 volts; 
size: 19x 19x 19 in. 


211.02 


823 








4-3562 Oven, with stainless steel 
exterior and interior; 230 volts; 
size: 37x 25x 37 in. 








AMERICAN INSTRUMENT CO., INC. 
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_____Kedak reports on: 


nobility from Stuttgart... cheating one’s biographer of a little color... the 


answers an infrared photoresistor buyer is expected to know 


If only you needed a camera 





From our Stuttgart factory we are 
now importing these Kodak Retina 
Reflex Cameras. They sell for $215 
with the basic 50mm f/2 Retina 
Xenon-C 6-element coated lens. In- 
terchangeable 6-element compo- 
nents are available to provide a focal 
length of 35mm for wide angle or 
80mm for telephoto work. There 
must be a good reason why noble 
optical equipment should be named 
after a noble gas. German engineers 
never do anything illogical. 

With //2 and the remarkable film 
sensitivity now obtainable, surpris- 
ingly many pictures will be made 
with no auxiliary light at all. For 
the rest, the camera provides syn- 
chronization with all popular flash- 
bulbs and discharge lamps at speeds 
up to 1/500 second. 

For a happy-moments camera 
employed occasionally in a_ bat 
cave the coupled split-image range- 
finder of the Retina Reflex would 
suffice. This camera extends itself 
beyond aim-and-fire applications. 
For technical work, as in photo- 
micrography with the Kodak Retina 
Microscope Adapter Kit, Type C, 
the other and larger aspect of its 
character comes into play. 

The rangefinder split-field is but 
the center of a truthful preview of 
the entire picture, seen upright and 
laterally correct. This image is 
formed at full lens aperture by the 
taking lens itself, so that even at 
only six inches film-to-subject dis- 
tance (as with one of the Kodak 
Retina Close-Up Lens Sets instead 
of a microscope) the boundaries of 
the 24mm by 36mm picture inevi- 
tably coincide exactly on the ground 
glass as on the film. Since the entire 
picture may be examined on its 


extrafine surface, the focusing may 
be adjusted to favor any portion 
thereof without re-aiming—a simple 
point worth remembering when 
comparing cameras of this type. 


Phone a camera shop and _ check 
whether they have yet received a Kodak 
Retina Reflex Camera you can examine. 
If we had known you were interested, 
we would have left room here for details 
on the built-in photoelectric exposure 
meter, the mechanical linkage of shutter 
speed to diaphragm setting, and the way 
the instant before exposure it stops 
down to the aperture chosen. 


Glucosamine 


Because of an item we read in the 
Wall Street Journal recently, a copy 
or abstract of which we refuse to 
supply, we predict that this year 
will see an upsurge of interest in the 
biochemistry of glucosamine. 

This amino sugar is easy to pre- 
pare. The classical starting material 
is chitin, and the essence of the 
method is acid hydrolysis. Chitin 
can be obtained in several ways. 
Perhaps the most efficient of these 
is to go around to the back door of 
the most prosperous sea food res- 
taurant within easy reach and talk 
to the official in charge of the gar- 
bage cans about a deal for his va- 
cant lobster shells. A slower method 
is to put shrimp on the family menu 
as often as necessary and save the 
peelings. Investigators with a dis- 
taste for sea food can get their 
chitin at this season of the year by 
putting a corps of small boys to 
work hunting June bugs. 

For those who shun behavior 
tending to mark them as colorful 
scientific personalities, there is still 
another alternative. They can pur- 
chase ready-purified D-Glucosamine 
Hydrochloride as Eastman 644. 
Foreseeing the demand from the 
shy ones, we have laid in a stock of 
clean chitin that looks like break- 


fast food or perhaps fingernail . 


clippings. 

Each one of the 3600 or so Eastman 
Organic Chemicals available from Dis- 
tillation Products Industries, Rochester 
3, N. Y. (Division of Eastman Kodak 
Company) has its own story. 


Lead selenide in the open 


Lead selenide photoresistors can 


now be discussed without checking 
clearance at the door. 

The purchase order will read 
Kodak Ektron Detector (Lead Sel- 
enide), Type R2. The exact size of 
sensitive area (minimum dimen- 
sion, 0.25mm) and its configuration 
(anything from a square to as intri- 
cate a multiple array as you can 
afford) will have been worked out 
in correspondence with Eastman 
Kodak Company, Military and 
Special Products Division, Roch- 
ester 4, N. Y. This is the freedom 
you get with a chemically deposited 
photoresistor. 

Lead selenide, Type R, responds 
well out to 4.54 at room tempera- 
ture, with a time constant less than 
10 microseconds.* Cooled with dry 
ice, it goes out to Su, but the time 
constant doubles or triples. 

Of course, you don’t want lead 
selenide at all unless you need the 
long wavelength response and the 
short time constant. To a 500°K 
source, for example, chopped at 90 
cycles, you can get 35 times more 
response with lead sulfide, as in the 
Kodak Ektron Detector, Type N. 
Its time constant, though, is char- 
acteristically in the range of 500 to 
1000 microseconds. 

We have two other kinds of lead 
sulfide depositions besides Type N. 
In respect to 500°K, 90-cycle radia- 
tion, they lie between Type N and 
Type R. There is Type O, with 
around half the time constant of 
Type N and two-thirds its response. 
The other one is Type P, with a 
time constant near 100 microsec- 
onds and a 500°K response about 
one-quarter that of Type N. Youcan 
get beyond 3y with it at room tem- 
perature, and beyond 4u by cooling 
it. That was the best we could do 
for you on long wavelength re- 
sponse till they let us start selling 
lead selenide. 

In the infrared business one doesn’t 
dare quit racing one’s engine. 


*For the instruction of the young, that’s how 
long it takes response to drop off to 1/e what 
it was before the radiation was turned off. e is 
the base of natural logarithms and is worth 
around 2.72, 
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Price stated includes Federal Tax 
and is subject to change 
without notice. 





















This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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Chromatograph-pure fractions —Isolation of 
pure components, as small as 0.0002 cc, is made pos- 
sible by the Beckman GC-2 Gas Chromatograph, 
using a new system of fraction collection. Pure, 
minute fractions are captured and condensed in a 
fluted glass tube, then transferred to microcells for 
infrared analysis or retained for other studies. Large 
samples can be introduced and fractionated with 
no loss of resolution, by using a unique large-column 
and time-controlled heated inlet. % These and other 
accessories — such as the new Dual Column Valve, 
Precision Liquid Sampler, Back Purge Kit, Large- 
volume Gas Sampling Assemblies and Interchange- 
able Columns - offer new versatility and precision in 
gas chromatography. For details see your Beckman 
dealer or write for Data File L-43-38. 


Beckman: 


Scientific Instruments Division 
2500 Fullerton Road, Fullerton, California 
a division of Beckman Instruments, Inc. 


PHOTO BY WILL CONNELL 








ULTRAVIOLET AND INFRARED SPECTROPHOFOMETERS * GAS CHROMATOGRAPHS - pH METERS « ELECTROCHEMICAL INSTRUMENTS 
SALES AND SERVICE FACILITIES ARE MAINTAINED BY MERCK MAN/INTERNATIONA! NIVIGION TN FIETY COUN TELES 
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TRIFCARB" 


LIQUID SCINTILLATION SPECTROMETER 





Completely Automatic ... simply Load 
100 Samples and Read the Printed Data 


Count tritium, carbon-14, and other beta-emitting isotopes using less staff time 
than any other method. Model 314X provides all the advantages of TRI-CARB 
Liquid Scintillation Counting...sensitivity, versatility, simplicity of operation and 
ease of sample preparation...and does it automatically. 

The Automatic TRI-CARB Spectrometer operates on the basis of both preset 
time and preset count. Counting is stopped by whichever is reached first. Sample 
number, time interval and two scaler readings are all printed out as 
an accurate and permanent record on paper tape. 

For full information on the TRI-CARB Liquid Scintillation 
Method and detailed specifications on TRI-CARB Spectrometers, 
request latest bulletin. 


* Trademark 


[Plackard Instrument Company, 


DEPT. A* P.O. BOX 428 © LA GRANGE, ILLINOIS 
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Space Is Money 


Among the problems facing the present effort to set up a government 
agency to direct a civilian space program is the familiar one of establishing 
appropriate pay provisions. The administration bill, which was submitted 
by President Eisenhower on 2 April, and the House bill, which was ap- 
proved on 1 June—the House taking less time than the Senate to reach this 
stage in the legislative process—agree on the point that the 43-year old 
National Advisory Committee for Aeronautics should serve as the nucleus 
for a National Acronautics and Space Administration. The two bills dis- 
agree, however, about the provisions that should be included in the space 
act to enable the new agency to recruit and hold scientists of the desired 
talent. 

A problem of enlisting scientists in certain fields for government research 
arises because the salary levels allowed by civil-service classifications are 
not always competitive with those that private companies are prepared to 
pay. In the past one solution, for certain agencies, has been to provide by 
law a certain number of scientific positions at somewhat higher levels ot 
pay. A second solution, which is less straightforward but which has pro- 
duced considerably higher salary levels, has been to put scientific personnel 
on the payroll of private corporations expressly created to evade the civil- 
service limitations. 

In facing the problem of salaries for the staff of the space agency, the 
administration bill takes an approach which could produce salaries consid- 
erably above those of the civil-service scale. It would exempt the agency 
from civil-service limitations, authorizing it, in the President’s words, “to 
fix the compensation of its employees at rates reasonably competitive with 
those paid by other employers for comparable work.” The House bill recog- 
nizes the need for some kind of differential in salary level favorable to the 
space agency, but on a more modest scale. It would authorize up to 250 
scientific positions paying $19,000 a year, and up to 10 more positions pay- 
ing $21,000. At the time the House bill was voted, the maximum pay for 
comparable scientific positions in other agencies was $19,000, with NACA, 
for example, limited to 30 positions. 

Unfortunately, any provision that favors one scientific agency at the 
expense of another creates fresh difficulties—the greater the imbalance the 
greater the difficulties. One difficulty is that the Government, in employing 
scientists, is to a large extent competing with itself. Agencies compete both 
with other agencies and with private companies holding cost-plus contracts 
with the Government. The result may be a pay spiral, which is unfortunate 
for taxpayers if not for the scientists immediately involved. Another diffi- 
culty is the possible adverse effect on the morale of thos¢ scientists who 
are not so fortunate as to belong to the favored group. 

However, in the short run these difficulties as they bear on the space 
agency do not carry much weight, and the short run in this case may be the 
overriding consideration. The problem of trying to keep an unsatisfactory 
pay system from getting more unsatisfactory may be of less importance than 
that of providing the new agency with a staff that can produce a vigorous 
and creative research program. In fact, things being what they are, the 
degree of favoritism incorporated in the final version of the space bill will 
be one measure of the importance that Congress attaches to the scientific 
investigation of outer space.—J.T. 











The place of the Particle Accelerator 
in Basic Research _ 

















Monoenergetic Neutrons —VII 


Since their discovery in 1932, 
neutrons have been widely used 
in nuclear bombardment studies. 
Investigations of excited levels of 
compound nuclei produced by in- 
elastic collisions with neutrons 
have enabled physicists to de- 
velop models describing these 
interactions. 


Accelerators Gave Control 

The early work with neutrons 
was carried out with radioactive 
sources. The need for control and 
precision soon led to the use of 
particle accelerators as sources of 
monoenergetic neutrons. Studies 
were confined to the Mev range 
from exoergic reactions such as 
H? (d, n) He} and H3 (d, n) 
He*. Moderation of these fast 
neutrons was possible, but mono- 
energetic sources of slow neu- 
trons could not be provided until 
the development of the atomic 
reactor in 1942, The subsequent 
use of monochromators made 
homogeneous beams of slow neu- 
trons available. 

Much work has been carried 
out with these thermal-neutron 
beams in measuring energy levels 
and spacings but, because of the 
dimensions of the crystal lattice, 
the maximum energy is confined 
to the order of tens of electron 
volts. The development of me- 
chanical choppers has extended 
the energy range of monoergic 
neutrons to the low kev region, 
but even this method fails above 
about 20 kev. 


References. 
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Fast Neutrons Needed 

The only useful source of 
monoenergetic neutrons in the 
high kev range is provided by 
endoergic reactions of acceler- 
ated charged particles with suit- 
able target nuclei. These reactions 
have threshold energies of the 
order of a few Mev. At this 
energy, the neutrons are emitted 
with the velocity of the com- 
pound neucleus. By varying the 
energy of the incident beam and 
the angle of observation, any 
neutron energy from about 30 
kev to several Mev can be ob- 
tained. An excellent description 
of the angular-energy relation- 
ship has been given by Hanson, 
Taschek and Williams!. 

The most suitable reactions for 
monoenergetic-neutron  produc- 
tion are H} (p, n) He} and Li’ 
(p, n) Be’. The former has a 
threshold of 1.019 Mev and the 
latter, 1.88 Mev. While the tri- 


1. A, D. Hansen, R. F. Taschek, J. H. Williams, Revs. Mod. Phys. 21, 635, 1949. 


tium reaction has a broader 
energy range than the Li’ reac- 
tion, it is difficult to use. The gas 
must be adsorbed on a suitable 
metal and care taken to keep the 
temperature below 100°C, Gas 
targets have been used but re- 
quire a thin window between the 
vacuum system and the gas cham- 
ber, producing energy spread in 
the proton beam. Lithium is a 
more suitable target material, but 
above neutron energies of about 
600 kev a second neutron group 
appears. 


Variable Monoenergetic 
Beam Needed 

The range of energies avail- 
able depends on the energy of 
the incident proton beam, as 
shown above. The accelerator 
must have a continuously vari- 
able energy if a wide variation of 
neutron energy is to be obtained. 

Neutron energy homogeniety 
is limited by target thickness, 
scattering material near the 
neutron target, and finally, the 
energy homogeniety of the pro- 
ton beam. The former are experi- 
mental variables. The latter is an 
inherent property of the ac- 
celerator. Monoenergetic beams 
from the Van de Graaff® have 
long been considered to be the 
most suitable for this type of 
work, and leading nuclear 
physics laboratories throughout 
the world are now using Van de 
Graaffs built by High Voltage 
Engineering Corporation, 


Write for a copy of our new 
particle-accelerator bulletin. 
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Procollagens 


A citrate-soluble fraction of collagen is assumed 


to form a special group of connective tissue proteins. 


V. N. Orekhovitch and V. O. Shpikiter 


Connective tissue proteins are attract- 
ing a lot of attention, and many works 
have been devoted to them. If we con- 
sider only procollagen, with which we 
are going to deal in this article, this pro- 
tein alone has already been the subject 
of a great number of researches. The 
relevant communications are so numer- 
ous that, frankly speaking, we are in a 
predicament, finding it entirely impos- 
sible to discuss them more or less com- 
prehensively in this report. So far, we 
are not in a position to make any gen- 
eralizations on the basis of published 
works, The point is that many investi- 
gations on procollagen are in the stage 
of experimental development as yet, and 
therefore a generalization of theoretical 
and practical significance may be ex- 
pected only in the future. To cope with 
this situation, we have decided to report 
only the results of some investigations 
on procollagen carried out in our labo- 
ratory and published in Soviet and for- 
cign scientific literature. 

In our researches on proteins of the 
skin, we found in the latter a protein 
fraction soluble in an acid citrate buffer 
solution. It appeared that the protein 
making up this fraction contains about 
25 percent of glycine as well as about 25 
percent of proline and hydroxyproline, 
its content of aromatic and sulfur-con- 





The authors are affiliated with the Institute of 
Biological and Medical Chemistry of the Academy 
of Medical Sciences of the U.S.S.R., Moscow. Dr. 
Orekhovitch is a member of the Presidium of the 
Academy and director of the Institute. This article 
is based on a paper which Dr. Orekhovitch pre- 
sented at Massachusetts General Hospital, Boston, 
11 Dec. 1957, during a recent visit to the United 
States, 
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taining amino acids being low. These 
data pointed to the proximity of this 
protein to collagen, and, consequently, it 
should be considered one of the group 
of collagen-like proteins. We are accus- 
tomed to think that collagen, constitut- 
ing the bulk of collagen fibers, is an 
insoluble protein. Therefore we assumed 
that the citrate-soluble fraction is the 
biological precursor of collagen, and we 
named it procollagen, implying thus that 
the soluble collagen serves to form the 
principal insoluble mass of collagen 
fibers. 

A number of observations concerning 
the quantitative content of these pro- 
teins in various physiological and patho- 
logical states of the organism testified 
in favor of the conception that procol- 
lagen is the biological precursor of col- 
lagen. For instance, it is well known 
that, with aging of the organism, the 
rate of collagen accumulation in the tis- 
sues gradually decreases. It turned out 
that procollagen content sharply de- 
creases with the aging of animals. In 
guinea pigs 10 days to 6 months old, 
procollagen content varies from .7 to 10 
percent, whereas in aged animals (more 
than 8 months old) it decreases to |] 
percent. Further, collagen accumulation 
and the formation of new collagen fibers 
is greatly inhibited in scurvy-affected ani- 
mals, It appeared that in these animals 
procollagen content decreases sharply, 
twice as much as in the control animals. 
These results can be explained by the 
reduction in procollagen formation with 
aging and in scurvy; in these conditions 
the source of formation of new collagen 


fibers is exhausted. It goes without say- 
ing that these data cannot be regarded 
as direct proof; nevertheless, they raise 
our supposition about procollagen being 
the biological precursor of collagen to 
the status of probability. 

The amino acid content of soluble 
procollagen and that of collagen insolu- 
ble under ordinary conditions have been 
studied repeatedly. In our respective re- 
searches, when comparing data on the 
amino acid content of procollagen with 
those quoted with regard to collagen in 
the well-known paper by Bowes and 
Kenten (/), we have noted a difference 
in the content of such amino acids as 
phenylalanine, histidine, proline, and 
hydroxyproline. The difference in the 
chemical composition of soluble and in- 
soluble collagens was also discovered by 
a number of other investigators—for ex- 
ample, by Bowes, Elliot, and Moss (2). 
It might be assumed that in the process 
of transformation of procollagen into 
collagen there take place some, although 
small, changes in the chemical composi- 
tion of the former, rendcring it insolu- 
ble. We cannot, however, insist on such 
an assumption, since obtaining pure in- 
soluble collagen involves certain difficul- 
ties, and one should always keep in mind 
the possibility of errors in interpreting 
such data. 

It is worthy of mention that, as far 
back as in 1900, Zachariadés (3), after 
treating tendons of rat tails with acidi- 
fied water, found a soluble collagen-like 
protein in the solution. In 1927-30 Nage- 
otte (4) thoroughly investigated the phe- 
nomenon of the passing of tendon pro- 
teins into solution. He found various 
ways of isolating this protein from the 
solution, the protein precipitates being 
obtained in the form of fibers or gel. 
Nageotte affirmed that this protein, or 
collagen A, occurs only in the tendons 
of rat tails. Somewhat later Leplat (5) 
succeeded in proving that the above- 
mentioned protein, soluble in acidified 
water, may be found not only in the 
tendons but also in the skin of various 
animals. 

Following Nageotte and Leplat, other 
researchers also began to study collagen 
A. Some of them arrived at the con- 
clusion that collagen A and collagen are 
identical. It follows from our data, how- 
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ever, that collagen A belongs to the pro- 
collagen group. It is true that some in- 
vestigators entertain doubts about the 
expediency of applying the term procol- 
lagen to proteins which are very similar 
in chemical composition to collagen, and 
they prefer to call such proteins “soluble 
collagens.” Others doubt whether pro- 
teins soluble in acid media are the pre- 
cursors of collagens. The supposition is 
even expressed that the actual precursor 
of collagen is a fraction extracted with 
alkaline and neutral salt solutions. We 
shall revert to this matter later. Now we 
should like to note that the solution of 
these moot problems presents some diffi- 
culty. This is due to the fact that, so far, 
we are not in possession of sufficiently 
detailed data on insoluble collagen. 
Therefore it is difficult to tell how the 
transformation of soluble into insoluble 
protein (that is, of procollagen into col- 
lagen) takes place, whether it is ac- 
companied by any chemical changes in 
procollagen, or whether only physical 
changes—a peculiar thickening of pro- 
collagen due to the formation of inter- 
molecular bonds—are of significance. We 
prefer to use the term procollagen rather 
than soluble collagen. We believe that at 
present it would make no sense to enter 
into a discussion on terminology. 


Methods of Obtaining Procollagens 


Now we shall dwell briefly on the 
methods of obtaining procollagens and 
their occurrence. The conventional 
method of obtaining procollagen is the 
extraction of minced tissue with a citrate 
buffer solution (pH 3.5 to 4). Each 24 
hours the liquid is decanted, and a new 
batch of the buffer solution is added. 
This is repeated 3 to 5 times. Each ex- 
tract is filtered twice through a paper 
filter. The protein is isolated from the 
filtrate, either by dialysis against tap 
water or a weak alkaline buffer solution 
or by precipitation by addition of ace- 
tone (up to 30 percent) or sodium 
chloride (up to 5 percent). Precipitates 
obtained by dialysis usually consist of 
needle-like formations resembling crys- 
tals. It should be mentioned that these 
are not true crystals from the crystallo- 
graphic point of view, since x-ray inves- 
tigation has shown no periodicity in the 
three spatial directions, The patterns ob- 
tained were similar to that of collagen. 
It is noteworthy that in dialyzing the fil- 
trate against a limited volume of a phos- 
phate buffer solution with pH of about 
8, we succeeded in obtaining “crystals” 
up to 3 millimeters in length. 
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We have isolated procollagens from 
organs and tissues of man and from those 
of representatives of various classes of 
vertebrates. Procollagen content not only 
differs in various species of animals but 
also varies greatly in different tissues of 
the animals of the same species. Procol- 
lagen was isolated from the skin as well 
as from the stomach and bladder tissues 
of man. We failed to discover procol- 
lagen in the tissues of blood vessels and 
intestines. It was isolated from the skin 
of cattle, a rabbit, a dog, a cat, a pike 
perch, a chicken, a turtle, and a frog and 
from the tissues of dog stomachs, chicken 
goiters, and pike-perch swim bladders. 
Procollagen was found in small amounts 
in the skin of a grass snake. Small quan- 
tities of this protein are also contained 
in cattle tendons. We failed to isolate 
procollagen from the tissues of some 
invertebrates—namely, rainworms and 
pond snails; obviously there is no such 
protein in the tissues of these animals. 
It is necessary to emphasize that the 
conditions for extracting procollagen 
from the tissues of various animals are 
different. Thus, the most suitable mate- 
rials for extracting procollagen from 
chicken skin are buffer solutions with 
pH 3.0 to 3.5, whereas solutions with 
pH 2.0 to 3.0 are the best for extracting 
protein from turtle skin. 


Incorporation of 
Labeled Compounds 


A series of our investigations was de- 
voted to the study of the incorporation 
of labeled compounds. These experi- 
ments were carried out with the aim of 
obtaining additional data in support of 
the assumption that procollagen is the 
biological precursor of collagen. With 
this object in view, we used glycine con- 
taining radioactive carbon in the car- 
boxyl group. After a single injection of 
labeled amino acid, the animals were 
killed at different time intervals. Their 
skin was minced, and procollagen was 
extracted from it by treatment with a 
citrate buffer solution. It was shown by 
such investigations (the results of some 
of them are given in Table 1) that pro- 
collagen radioactivity during the first 
hours after the glycine injections rapidly 
increases and reaches a peak in 24 hours. 
Then it gradually decreases, and in 35 
to 40 days its values approximate the 
values of collagen radioactivity which 
are characteristic for it during the initial 
period after the glycine injection. In con- 
trast to procollagen, carbon-14 content of 
collagen exhibits a constant increase as 





a function of time after the radioactive 
glycine injection, and in 40 days its ac- 
tivity exceeds 7 to 10 times that of pro- 
collagen of the first extraction. 

The characteristic change in the radio- 
activity of proteins obtained from the 
successive extractions of the skin, as a 
function of time, is of particular interest. 
Procollagens isolated from the first, the 
second, and the third extracts are char- 
acterized by a rapid incorporation of 
carbon-14 and its rather rapid elimina- 
tion upon reaching the peak, whereas 
with proteins isolated from the subse- 
quent extracts, such a regularity is some- 
what disturbed. In this case one may ob- 
serve either a certain decrease in the 
rate of carbon-14 elimination or an in- 
crease in the content of radioactive car- 
bon with time, which, as noted above, 
is typical of collagen as well. Such a 
phenomenon permits us to consider pro- 
collagens of the successive extractions as 
transient forms of this protein, from the 
most metabolically active to the least ac- 
tive, and, ultimately, to collagen. 

Indeed, if we take into consideration 
the fact that, by the time the greatest 
amounts of radioactive collagen have 
formed, the bulk of carbon-14 should 
have been eliminated from the organism 
and that consequently there is no sufli- 
cient source of radioactivity left, then 
this process of change in the radioactivi- 
ties of procollagen and collagen can be 
pictured as follows. During the first 24 
hours after the introduction of the tracer, 
procollagen is synthesized, chiefly at the 
expense of the carbon-14 of the glycine. 
Therefore, the protein obtained in the 
first extraction is very rich in radiocar- 
bon. Protein fractions passing into solu- 
tion in subsequent extractions were syn- 
thesized mainly prior to the introduction 
of glycine-C1* and therefore unlabeled 
proteins prevail in them. 

At this stage collagen radioactivity is 
also low. With the passage of time the 
radioactive procollagen obtained in the 
first extraction, being transformed into 
collagen through intermediate stages, 
causes the enrichment of these proteins 
in radiocarbon. This transformation, as 
well as the continuous elimination of 
carbon-14 from the organism without 
any intake from outside, results in the 
fact that the synthesis of new portions 
of collagen is accompanied by the in- 
corporation of a gradually diminishing 
quantity of radiocarbon. The formation 
of unlabeled protein which dilutes the 
formerly synthesized radioactive procol- 
lagen causes a decrease in its radioac- 
tivity; 40 days after the injection of gly- 
cine we see that the radioactivity of the 
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ve Table 1. Radioactivity of collagen and procollagens from successive extracts of skin of normal guinea pigs as a function of time elapsed 
c- since single injection of glycine-C™ (disintegrations per minute per 10 mg of protein). 
a No. of hours after injection 
Proteins 
o- 3 3 6 6 12 12 24 24 96 96 480 840 840 960 960 960 960 960 960 
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b- procollagen of the first extraction is 7 latter two. In this connection it should weight of procollagen and in the shape 
he to 10 times as low as that of collagen. At be mentioned that we investigated phys- of its molecules. At one time it was 
n- the same time the proteins isolated from icochemical properties of alkali-soluble believed that the molecular weight of 
ur the subsequent extracts still contain a collagen and found that these two pro- procollagen is 70,000 and its particle 
/e, considerable amount of carbon-14, which teins are identical with respect to gly- length is 380 angstroms, the degree of 

a augments with the increase of the serial cine and hydroxyproline content, the asymmetry being around 1/20. Such data 
‘0- number of the extraction. The prob- sedimentation constant, and the intrinsic were obtained by Bresler et al. (13) on 
as ability of such a transformation process viscosity value. These proteins have very the basis of studies of the sedimentation 
he is confirmed by researches carried out similar molecular weights and _ particle and diffusion of this protein. As was dis- 
\C- by other authors [Neuberger (6); Neu- shapes and, consequently, do not differ covered later, these data are not appli- 

berger, Perrone, and Slack (7); Perrone from each other in principle. Alkali- cable to native procollagen, since pro- 

on and Slack (8) |, who are also inclined to soluble protein is soluble in a citrate buf- collagen was dissolved at about 40°C— 
est explain the increase in collagen radio- fer solution, too, and therefore we have that is, under conditions where this pro- 
ve activity by the accumulation of the newly encountered it in the first procollagen tein is entirely denaturated and breaks 
ild synthesized, “young” collagen. At present extracts when carrying out the experi- up into constituent parts. Therefore the 
sm we cannot define the nature of the dif- ments with radioactive glycine described molecular weight 70,000 applies rather 
ffi- ference between these transient forms of above. Obviously, this protein is one of to the degradation products—that is, to 
en procollagen. It might be that they differ the above-mentioned transient forms of the so-called parent gelatin. 

vi- in the degree of intermolecular interac- procollagen. The same holds true for In this connection we undertook in- 
be tion of individual primary particles in the fraction soluble in neutral salt solu- vestigations with the aim of determin- 
24 the connective tissue. tions, ing the molecular weight of native pro- 
er, It is worth saying a few words about collagen. We have studied the sedimen- 
he the protein termed “tropocollagen”— tation, diffusion, and viscosity of procol- 
ne. Procollagens in Alkaline and that is, the precursor of collagen. As is lagen dissolved in a citrate buffer solu- 
the Neutral Salt Solutions known, this name was given by Gross, tion with pH 3.7, containing either 1 per- 
ar- Highberger, and Schmitt (//) to struc- cent calcium chloride or 0.5M urea. The 
lu- At this point it is necessary to men- tural elements of the so-called FLS latter two substances were added in order 
yn- tion the results of the investigations of (fibrous long spacing) having a length to prevent spontaneous coagulation of 
ion collagen-like proteins soluble in alkaline of about 3000 angstroms and discovered procollagen on the boundary, which was 
led solutions and in neutral salt solutions. with the aid of electron microscopy. It frequently observed in studying diffusion 

For instance, Harkness, Marko, Muir, is just this length that is characteristic when only citrate buffer solution was 

is and Neuberger (9) found that the incor- of particles of procollagen (as well as of used as a solvent. We obtained the sedi- 
the poration of glycine carbon-14 in alkali- ichthyocol, which is similar to it) in so- mentation constant (s=3.05 to 3.25 
the soluble collagen proceeds at a higher lution, according to the results of the | Svedberg units), the diffusion constant 
nto rate than in citrate-soluble collagen. A physicochemical investigation of these (D=0.35 to 0.40 x 10°? cm?/sec), and 
es, conclusion was drawn, on this basis, that proteins in the soluble state, and to intrinsic viscosity ([n]=16 to 17). The 
‘ins alkali-soluble collagen is the actual pre- __ the recent electron-microscopic investiga- respective coefficients were determined 
as cursor of collagen. In agreement with tions (12). It should be admitted, there- at the lowest concentrations possible and 
of these data are Jackson’s investigations fore, that the terms procollagen and tro- extrapolated graphically to infinite dilu- 
out (10) on collagen formation in connec- pocollagen refer to one and the same tion. One of the determinations of the 
the tive tissue after a local injection of car- protein. diffusion coefficient was, for instance, 
ons rageenin. It was found in these investiga- made at a protein concentration of about 
in- tions that collagen soluble in neutral salt 0.02 percent by means of a polarization 
ing solutions was again the first to form, and Molecular Weight and interferometer. 
ion that the fraction of citrate-soluble col- Particle Length On the basis of these data we calcu- 
the lagen appeared later. The rate of gly- lated the molecular weight of procol- 
col- cine-C1* incorporation in the neutral We have given much attention to the lagen (about 700,000) and its particle 
yac- soluble fraction was much higher than in study of procollagen solutions by physi- length (approximately 6000 angstroms). 
gly- the citrate-soluble fraction and in col-  cochemical methods. In the first place The difficulties we faced in studying col- 
the lagen, whereas it was the same for the we were interested in the molecular lagen solutions, which were caused by 
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the extremely high degree of asymmetry 
of this protein, did not permit us to re- 
gard these values as precise. As we 
learned later, other investigators simul- 
taneously studied the molecular weight 
of procollagen and similar proteins (for 
example, ichthyocol). It is interesting to 
note that they obtained identical sedi- 
mentation constants (about 3 Svedberg 
units) and values 
. This signified that the mo- 
lecular weights and the sizes of these 
{molecules should be approximately the 


intrinsic viscosity 


(about 15 


isame. However, greatly varying values 
for molecular weight were obtained. 
Very high values exceeding one million 
were obtained by the light-scattering 
method. Such data should be treated 
with some caution, for it is quite diffi- 
cult to clarify solutions of these proteins 
from dust, the presence of which heavily 
distorts the results. Noda (14) obtained 
data similar to ours for soluble collagen 
from a rat tail (s=3.5 Svedberg units; 
D=0.5x 1077 cm?2/sec; M=700,000). 
Peng Chia-Mu and Tsao Tien-Chin (15) 
found the molecular weight of procol- 
lagen to be equal to 400,000, using the 
osmometry method. 

In our judgment, the most thorough 
investigations appear to be those carried 
out by Boedtker and Doty (16) who 
found a convenient way to remove dust 
from solutions and who measured the 
molecular weight and the particle size 
of ichthyocol by the light scattering, 
sedimentation, viscosimetry, osmometry, 
and birefringence methods. The results 
obtained by the use of these methods 
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Fig. 1. Sedimentation diagrams from ex- 
periments on the isolation of the indi- 
vidual components of procollagen. Sedi- 
mentation was performed in a Svedberg 
type ultracentrifuge, at a speed of 56,000 
rev/min and at a rotor temperature of 
about 20°C. The material was dissolved 
in phosphate buffer at pH 8, containing 
10 percent of potassium thiocyanate. (A) 
Sedimentation of the initial mixture of 
two breakdown products of procollagen. 
The slower component is designated the 
a-component and the faster one, the B 
component. (B) Sedimentation of a-com- 
ponent. (C) Sedimentation of f-compo- 
nent. (D) Sedimentation of a mixture of 
and 6§ components in which the relative 
proportion of B-component was intention- 
ally made greater than in the initial 
mixture. 
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were in good agreement. Boedtker and 
Doty found the molecular weight to be 
350,000 and the particle length about 
3000 angstroms. These values appear 
quite probable. However, the diffusion 
constant (0.5 x 10°? cm?/sec) is in dis- 
cord with this molecular weight. So are 
the data on the molecular weights and 
the quantitative ratio of the components 
resulting from the breakup of procol- 
lagen molecules under certain conditions. 
We shall deal with this problem later on. 
Meanwhile, we should like to emphasize 
once again that the investigation of this 
protein by physicochemical methods is 
accompanied by a good many difficul- 
ties, since procollagen solutions are far 
from ideal. Some errors are quite pos- 
sible, but they will be corrected in the 
future as our knowledge of this protein 


is expanded. 


Denaturation 


Procollagen in solution retains its na- 
tive state only under certain conditions. 
When solutions are heated, procollagen 
is denaturated, that is, decomposed into 
its components. The denaturation of pro- 
collagen is accompanied by a decrease 
in viscosity and optical rotation. It should 
be noted that the terms native and de- 
naturated, as employed here, may seem 
somewhat conventional. We apply the 
word native in the sense of “nondena- 
turated.” We do not see any reason for 
not using the term denaturation, though 
in the case under study this process is 
not accompanied by a “classical” in- 
crease in viscosity and optical rotation 
characteristic for the “classical” dena- 
turation of globular proteins. By “de- 
naturation” we imply here “the loss of 
specific structure of the macromolecule 
without chemical degradation” (16). 

Thus, the heating of procollagen solu- 
tions is followed by a drastic decrease 
in viscosity and optical rotation. This 
process is irreversible, just as is the 
transformation of collagen into gelatin, 
and it is to some extent similar to the 
thermal shrinkage of collagen. The tem- 
perature threshold of such denaturation 
of procollagen from rat skin depends on 
the nature of the medium. In a citrate 
buffer solution with pH 6, it was ob- 
served at about 40°C; with pH 4, at 
about 37°C; with pH 2, at about 30°C. 
The addition of urea to the citrate buffer 
solution with pH 4 elicited a marked re- 
duction of the threshold of denaturation 
(30°C at 3M and 23°C at 6M). Guani- 
dine chloride, potassium thiocyanate, 
calcium chloride, and so on, had the 





same effect. On ultracentrifuge studies 
of a procollagen preparation in a citrate 
buffer solution with pH 3+3M urea, 
which was preheated for 10 minutes at 
30°C, we discovered two peaks on the 
sedimentation diagrams. 

The pretreatment conditions and the 
abrupt reduction in viscosity of the solu- 
tion without a considerable change in the 
sedimentation coefficients indicated that, 
in this case, there takes place the decom- 
position of the procollagen molecule 
into individual components as a result of 
the rupture of hydrogen and, perhaps, 
salt bonds. We also observed two peaks 
on the sedimentation diagrams for de- 
natured ichthyocol and soluble collagen 
from codfish skin. This permits us to be- 
lieve that such a two-component nature 
is a common characteristic of the struc- 
ture of all the proteins of the collagen 
group. Such an opinion was also ex- 
pressed by Doty in his letter to us. It is 
remarkable that the behavior of procol- 
lagen in solutions—namely, the change 
in its properties on denaturation—is 
similar to the process of denaturation of 
desoxyribonucleic acid in solutions. In 
the latter case the viscosity also decreases 
at a certain temperature, hydrogen bonds 
are also ruptured. In this respect the in- 
vestigation of the process of the denatura- 
tion of procollagen and of the decom- 
position products of this protein is of 
interest not only as a solution of a par- 
ticular problem but, possibly, also of 
more general problems pertaining to the 
principles of building of biologically im- 
portant fibrillar formation. 


Isolation of Components 


Our further objective was the isola- 
tion of the above-mentioned components. 
Since these components resemble gelatin 
with respect to a number of properties, 
we applied some methods employed in 
gelatin fractionation. We attempted to 
carry out separation by the alcohol 
method, by precipitation with ammo- 
nium sulfate, and by using sodium do- 
decyl sulfate. But we never achieved the 
desired results. At best, we obtained one 
component with a lower content of the 
other, as compared with the initial mix- 
ture. At last we succeeded in working out 
a technique yielding satisfactory results. 
The technique consisted in precipitating 
components from their solution in 5M 
urea by adding an ammonium sulfate 
solution at 37°C. The faster component, 
designated the B-component, was the first 
to precipitate; then, as the concentration 
of ammonium sulfate increased, the 
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Fig. 2. Sedimentation diagrams (scale in 
minutes). (Top) Initial component mix- 
ture after denaturation of procollagen. 
(a) Isolated a-component. (f) Isolated 
B-component. (2:1, 1:1, and 1:2). Sedi- 
mentation diagrams of artificial mixtures 
of a- and B-components in weight ratios 
2:1, 1:1, and 1:2, respectively. 


slower component, designated the a-com- 
ponent, separated out. On subsequent re- 
precipitations, rather pure preparations 
(as judged by the respective sedimenta- 
tion diagrams) were obtained. To pre- 
vent a possible aggregation, we examined 
these components in a solution contain- 
ing 10 to 20 percent of potassium thio- 
cyanate. 

Figure 1 shows sedimentation dia- 
grams. The first row represents initial 
mixture sedimentation; the second, 
a-component sedimentation; the third, 
B-component sedimentation; the fourth, 
the sedimentation of an artificial o—-B 
component mixture. In the latter case 
the quantitative ratio of these compo- 
nents is changed as compared with the 
initial mixture. Figure 2 demonstrates 
similar sedimentation diagrams of ex- 
periments undertaken with a view to es- 
tablishing the quantitative o/6 weight 
ratio in a procollagen molecule. Here, as 
well as in Fig. 1, the first row corre- 
sponds to the initial component mixture 
after procollagen denaturation in 5M 
urea at 37°C; the second row represents 
the isolated a-component; the third row, 
the B-component; the remaining rows 
represent sedimentation diagrams of arti- 
ficial o-B component mixtures with 
known weight ratios. The comparison of 
diagrams of the artificial mixtures with 
those of the initial “natural” mixture 
indicates that the a/6 weight ratio in a 
procollagen molecule is 1:1. 


Nature of Components 


Now we should like to make a brief 
excursion into the nature of these com- 
ponents by saying a few words about the 
doubts that occurred to us and that may 
occur to others. The basic problem was 
whether these components are various 
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structural elements of the procollagen 
molecule or whether they represent dif- 
ferent degrees of aggregation of one and 
the same substance. We believe them to 
be various structural elements. Their re- 
lease takes place under conditions that 
cause a rapid rupture of all the hydrogen 
type bonds. Under such conditions, the 
preservation of particle aggregates linked 
by hydrogen bonds is most unlikely. 

We observed two components in the 
sedimentation of procollagen pretreated 
by heating and with high concentrations 
of thiocyanate or urea at room tempera- 
ture. Thus, different treatments produce 
identical effects, and this points to the 
rupture of nonvalence bonds in all these 
cases. The possibility of separating the 
components by means of ammonium sul- 
fate shows that they are of different 
nature. Finally, according to the pre- 
liminary data, hydroxyproline content of 
the B-component is lower than that of 
the a@-component. 

All these data indicate that in this 
case we are dealing with various struc- 
tural elements of the procollagen mole- 
cule and not with a monomer or dimer 
(or polymer), or with the products of 
an irregular cleavage (17). 


Conclusions 


Now we shall dwell briefly on the re- 
sults of studying the sedimentation and 
diffusion of these components. A phos- 
phate buffer solution with pH 8, contain- 
ing 10 percent of potassium thiocyanate, 
was used as a solvent in these experi- 
ments. 

We have found the sedimentation con- 
stant (4 Svedberg units) and the diffu- 
sion constant (2.6x 10°? cm?/sec) for 
the a-component and the respective val- 
ues for the B-component (s=5.7 Sved- 
berg units and D=1.6x 1077 cm2/sec). 
These data were obtained by extrapola- 
tion to infinite dilution of protein in so- 
lution. The molecular weights calculated 
on the basis of these values proved to be 
equal to 125,000 and 290,000 for the a 
and £6 components, respectively. It 
should be remarked that the measure- 
ment of the diffusion coefficients has ‘not 
always led to reproducible results, espe- 
cially in the case of the B-component. 
Taking this into consideration, we are 
not quite sure of the precision of the 
molecular weights obtained. These values 
may be somewhat exaggerated, due to 
the tendency of the component particles 
to aggregate. 

Recently we had an opportunity of 
getting acquainted with a paper by Doty 


and Nishihara read at the conference 
devoted to the recent advances in gela- 
tin and glue research, held at the Uni- 
versity of Cambridge, July 1957. In this 
paper some relevant data are presented: 
It is shown that the molecular weight 
of soluble collagen (or, as we call it, pro- 
collagen) of calf skin is 360,000 and its 
particle length is 3300 angstroms. On 
denaturation, it decomposes into com- 
ponents having molecular weights of 
about 120,000 and 230,000. These mo- 
lecular weights are close to those ob- 
tained by us for the a and B components 
of procollagen from rat skin. However, 
there is a great difference here in the cal- 
culations of the molecular weight of the 
initial protein on the basis of molecular 
weights of the components. Indeed, Doty 
admits that the molecule of soluble col- 
lagen from calf skin may contain one 
particle of one component and one par- 
ticle of the other. But if our data on the 
quantitative ratio of the a and B com- 
ponents are correct, and if the structures 
of the molecules of procollagens from 
rat and calf skin are similar, then there 
must be a mistake somewhere, as the 
molecular weight of the initial protein 
should be equal to about 500,000 and 
not to 360,000. It seems to us that the 
results of the experiments on the deter- 
mination of the quantitative ratio of the 
components are sufficiently clear and 
convincing. It means that some or other 
of the molecular weight values should 
be checked. Such discrepancies once 
again emphasize the difficulties associ- 
ated with study of these proteins. 

The data on the sedimentation and 
diffusion constants of the a and 6B com- 
ponents enabled us to estimate the de- 
gree of asymmetry. Here we found a 
value of 1/30 for the a-component and 
1/50 for the B-component. Certainly, 
the process of denaturation itself, as well 
as the presence of a large amount of thio- 
cyanate in the solution, greatly changes 
the configuration of the components as 
compared with their state in the original 
molecule. Nevertheless, these data en- 
able us to make an assumption that the 
a and 6 components in the procollagen 
molecule are linked side by side, so that 
the total length of two particles of the 
a-component is equal to the length of a 
B-component particle. The two-chain 
model is in better agreement with this 
supposition. But the two-chain structure 
is not in accord with conceptions that 
arise from x-ray structural investigations 
—that is, conceptions of the three-chain 
structure of collagen. Not being special- 
ists in the field of structural chemistry 
and physics, we are not in a position to 
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discuss this point. So far, we do not pos- 
sess a sufficient number of facts about 
the a and 6 components to advance any 
definite hypothesis as to their position in 
the structure of procollagen—that is, to 
speak about the latter’s structure. 

We hope that the further study of pro- 
collagen will enable us to answer many 
questions concerning the structure and 
transformation of this protein (/8). 
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Hemoglobin Standard 


This is the second and final report on a proposal 


to establish a certified standard for general use. 


Division of Medical Sciences, 
National Academy of Sciences—National Research Council 


In 1953 the Hematology Study Sec- 
tion of the National Institutes of Health 
requested the Division of Medical Sci- 
ences of the National Academy of Sci- 
ences—National Research Council to ex- 
plore the possibility of establishing a 
hemoglobin standard for general use 
throughout the country. In response to 
this request, the Division, in 1954, organ- 
ized an Ad Hoc Panel for the Establish- 
ment of a Hemoglobin Standard under 
its Subcommittee on Blood and Related 
Problems. 

George Cartwright (School of Medi- 
cine of the University of Utah) accepted 
the chairmanship of the panel. Its mem- 
bers were David L. Drabkin (University 
of Pennsylvania Graduate School of 
Medicine); William H. Crosby, Jr. 
(Walter Reed Army Institute of Re- 
search); George Brecher (National In- 
stitutes of Health); Wallace Brode (Na- 
tional Bureau of Standards); Israel 
Davidsohn (Mt. Sinai Hospital, Chi- 
cago), representing both the College of 
American Pathologists and the American 
Society of Clinical Pathologists; and A. 
H. Neufeld, representing the National 
Research Council of Canada, In 1956 
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John Gould succeeded Brode, and in 
May 1957, Bradley E. Copeland (New 
England Deaconess Hospital, Boston) 
and Donald Brown (Hackensack General 
Hospital) succeeded Davidsohn as rep- 
resentatives of the College of American 
Pathologists and the American Society of 
Clinical Pathologists, respectively. The 
panel was also fortunate in having the 
cooperation of E. J. King of the Post- 
graduate Medical School of London, who 
has given his full support to this under- 
taking. 


Routine Methods 


Most routine methods of clinical he- 
moglobinometry depend upon the photo- 
metric measurement of a blood sample 
after quantitative conversion of the 
hemoglobin which it contains into one or 
another of its derivatives. For the stand- 
ardization of such a procedure there is 
needed a color standard which, when 
measured in the photometer and cuvette 
in routine use, will establish the relation 
between instrument reading and concen- 
tration of the particular hemoglobin de- 





17. The study of physicochemical and chemical 
properties of these components will be the 
subject of further investigations. These in- 
vestigations continue in our country and will 
evidently interest other researchers. In par- 
ticular, Dr. Doty and his. coworkers have also 
undertaken such investigations. 

18. Other publications in this field are the fol- 
lowing: V. Orekhovitch, Procollagens, Their 
Chemical Structure, Properties and Biological 
Role (Moscow, 1952). and V. Shpikiter, 
Biokhimiya 20, 438 (1955); Doklady Akad. 
Nauk S.S.S.R. 101, 529 (1955); C.1.0.M.S. 
Connective Tissue Symposium, London (1956). 
V. Orekhovitch and L. Pavlikhina, Voprosy 
Med. Khim. 3, 195 (1957). + 4 
V. Shpikiter, Biokhimiya 22, 210 (1957). V. 
Orekhovitch and V. Shpikiter, Doklady Akad. 
Nauk S.S.S.R. 115, 137 (1957); Recent Ad- 
vances in Gelatin and Glue Research (Perga- 
mon, London, 1957), p. 87. J. Nageotte and 
L. Guyon, Arch. biol. (Liége) 41, 1 (1931). 











rivative. This relation can then be used 
in converting instrument readings for 
unknown samples of blood to concentra- 
tion of hemoglobin by the use of Beer’s 
law or by construction of a calibration 
curve. 

The problem, however,.is complicated 
by the fact that several methods of 
analysis involving conversion to different 
forms of hemoglobin are in common use. 
Each of these methods should have its 
own standard. Since a multiplicity of 
standards is neither desirable nor prac- 
ticable, the panel decided, early in its 
deliberations, to select only one method 
of analysis, for which a suitable direct 
standard would be developed. It should, 
however, be pointed out that this proce- 
dure does not preclude the use of the 
standard for the indirect calibration of 
another method. All that need be done 
is to construct a calibration curve based 
on the measurement of a small series of 
normal blood samples by the standard- 
ized method and also by the method 
which the analyst prefers to adopt for 
routine use. 

In the opinion of the panel, the most 
significant contribution which could be 
made to the refinement of clinical hemo- 
globinometry would be the widespread 
adoption of a single method of analysis. 
Failing this. the indirect calibration of 
other methods with the chosen method 
offers the only simple photometric means 
for the comparison of data. The proce- 
dure, however, is subiect to error if the 
blood sample contains significant amounts 
of certain of the abnormal forms of he- 
moglobin. For example, methemoglobin 
and carbon monoxide-hemoglobin are 





This article was vrepared by the staff of the 
Division of Medical Sciences, National Academy 
of Sciences—National Research Council. R. Keith 
Cannan is chairman. 
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quantitatively convertible to cyanmethe- 
moglobin but not to oxyhemoglobin. 

The panel reviewed the several photo- 
metric methods in current use and came 
to the conclusion that the procedure in- 
volving the measurement of hemoglobin 
as cyanmethemoglobin was the most 
promising. It offered the following ad- 
vantages: 

1) A simple and accurate procedure 
has been devised by Drabkin (J) involv- 
ing the addition of a single reagent to the 
sample of blood. 

2) The method has been adopted by 
the U.S. Army after extensive field 
trials (2). 

3) All forms of hemoglobin likely to 
occur in circulating blood, with the ex- 
ception of sulfhemoglobin, are deter- 
mined by the method. 

4) The color is suitable for measure- 
ment in filter-type photometers as well 
as in narrow band spectrophotometers 
because its absorption band in the region 
of 540 mu is broad and relatively flat. 

5) The U.S. Army has had extensive 
experience in the use of solutions of 
cyanmethemoglobin as direct standards 
and has found these to be satisfactory 
(2). The U.S. Army standards have re- 
mained unchanged in optical density for 
extended periods when stored at refrig- 
erator temperatures, provided bacterial 
contamination was avoided. 


Field Trials 


On the basis of this evidence, the 
panel decided to develop a certified solu- 
tion of cyanmethemoglobin as a standard 
and to promote an extensive field trial 
of its suitability (3). A preliminary re- 
port of its recommendations and plans 
appeared in a number of scientific and 
technical journals in 1955 (4). This re- 
port outlined recommendations of the 
panel, described arrangements for the 
preparation and distribution of certified 
standard solutions of cyanmethemoglo- 
bin, and invited cooperation in an ex- 
tensive field trial of the use of the stand- 
ards and of the recommended method 
of analysis. 

More than a thousand laboratories 
volunteered to cooperate in the trial 
sponsored by the National Research 
Council. Distribution of the standards 
was made with the assistance of the 
College of American. Pathologists, the 
National Association of Clinical Labora- 
tories, the Walter Reed Army Institute 
of Research, and the National Research 
Council of Canada. The laboratories re- 
ceived not only descriptions of the pro- 
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cedures for the use of the standards to 
calibrate photometers but also directions 
for the routine determination of hemo- 
globin in the form of cyanmethemo- 
globin. 

The results of the study were most 
gratifying. The need for, and the ready 
and grateful acceptance of, a simple 
method for the standardization of hemo- 
globinometers was apparent. The recom- 
mended method of analysis was likewise 
well received. At the onset of the field 
trial study, only 7 percent of the co- 
operating laboratories had been deter- 
mining hemoglobin as cyanmethemoglo- 
bin. At the time of the last report, 
two-thirds of the cooperating labora- 
tories were using this method. 

In the first field trial, the standard 
solutions were prepared from crystalline 
hemoglobin by David Drabkin. Three 
solutions in carefully determined con- 
centrations of approximately 60, 40, and 
20 mg, respectively, of hemoglobin per 
100 milliliters were distributed. The op- 
tical densities of the final solutions were 
independently confirmed, and a continu- 
ing control on stability was maintained 
in the laboratories of Brecher, Gould, 
Crosby, King, and Neufeld. Agreement 
having been reached on the optical den- 
sity values, the hemoglobin concentra- 
tions of the standards in milligrams per 
100 milliliters were computed from the 
optical densities; it was assumed that the 
extinction coefficient of cyanmethemo- 
globin per milligram atom of iron (55.85 
mg) per liter is 11.5 and that the pig- 
ment contains 0.335 percent of iron. 

Two problems were encountered dur- 
ing the course of the field trial study. 
The first of these was the growth of cer- 
tain microorganisms observed in some 
samples in spite of the presence of cyan- 
ide. This made it necessary to prepare 
and to maintain the solutions under 
sterile conditions. The second problem 
was a change, unpredictable in degree 
and not reported by all checking labora- 
tories, of 2 to 6 percent in the optical 
density six to nine months after distribu- 
tion of the standard. Samples from each 
lot were found to have undergone vary- 
ing degrees of change—mostly fading, 
which was compensated for in some sam- 
ples by a comparable increase in turbid- 
ity. The standards prepared and distrib- 
uted by the U.S. Army in its earlier field 
trial had remained unchanged in optical 
density for three years. Inasmuch as 
these solutions had been prepared di- 
rectly from whole blood or from washed 
red cells, it was suspected that the ma- 
nipulation involved in the preparation of 
the crystalline hemoglobin for the Na- 


tional Research Council standards might 
have reduced the stability of the pig- 
ment. Therefore, a new standard was 
prepared from washed cells. The new 
standard was further modified by in- 
creasing the concentration of cyanide, 
since some previous preparations with 
such higher concentrations had shown 
greater stability and since the growth of 
most organisms would be limited by the 
higher concentration of cyanide. 

Since the percentage change in optical 
density of the first standards was greater 
with increasing dilution of the hemo- 
globin pigment, and since cyanmethemo- 
globin solutions follow Beer’s iaw, the 
second standard was distributed in only 
the most concentrated (60 mg of hemo- 
globin per 100 milliliters) of the three 
dilutions. 

The second group of standards, modi- 
fied as outlined above, was distributed in 
July and August of 1956. Their stability 
was determined in the laboratories of 
Drabkin, Brecher, Gould, and Crosby. 
The stability was satisfactory for at least 
nine months from the time of prepara- 
tion, no change of more than 2 percent 
in optical density being observed. 

The members of the panel have con- 
cluded that solutions of cyanmethemo- 
globin, when prepared, calibrated, and 
handled properly, are acceptable as 
standards for hemoglobinometry. They 
recognize that such standards are not 
ideal in all respects. However, until bet- 
ter standards can be developed, they are 
of the opinion that the availability of 
this reagent will greatly simplify the 
calibration of hemoglobinometers and 
will greatly increase the accuracy of 
hemoglobinometry. 

Finally, they encourage further inde- 
pendent investigation in the hope that 
an even better standard may be devel- 
oped, particularly one with improved 
stability and more certain maintenance 
of sterility. 

The National Research Council’s sup- 
plies of the standard cyanmethemoglobin 
solution are now exhausted, and no fur- 
ther production is planned under the 
auspices of the National Academy—Re- 
search Council. However, standards are 
now available from several commercial 
sources. The NAS-NRC has recom- 
mended the establishment of a program 
of certification of commercially produced 
cyanmethemoglobin standards for deter- 
mining conformance with the specifica- 
tions it has established. In response to the 
need for the establishment of such a pro- 
gram, as defined by the: NAS-NRC, the 
College of American Pathologists has ar- 
ranged for certification through the fa- 
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cilities of the laboratory of the American 
Medical Association in Chicago. On the 
basis of data obtained through this labo- 
ratory, the College of American Patholo- 
gists will certify whether commercially 
produced standards which have been 
submitted comply with the specifications 
established by the NAS—NRC. All users 
are urged to insist that the cyanmethe- 
moglobin standards they purchase com- 
mercially carry the certification label of 
the College (5). 

Detailed instructions for the prepara- 
tion of the standards have been published 
by Crosby (6). Producers of the stand- 
ard or instrument manufacturers may 
obtain technical details on the adapta- 
tion to and use of the standard in the 
various hemoglobinometers by writing to 
the Division of Medical Sciences of the 
National Research Council. 


Final Recommendations 


The final recommendations of the Na- 
tional Research Council Ad Hoc Panel 
on the Establishment of a Hemoglobin 
Standard are as follows: 

1) That cyanmethemoglobin be 
adopted as a standard in clinical hemo- 
globinometry. 

2) That the standard be character- 
ized spectrophotometrically on the basis 
that the extinction coefficient of 1 milli- 
gram atom of iron (c=1 mg atom of 


iron per liter, d=1 cm) in the form of 
cyanmethemoglobin at a wavelength of 
540 mu is 11.5. 

3) That 0.338 percent (weight per 
weight) be accepted as the iron content 
of hemoglobin (molecular weight of 16,- 
520 per gram atom of iron) in accord- 
ance with the recent recommendation of 
the Protein Commission of the Interna- 
tional Union of Pure and Applied Chem- 
istry, and that a factor of 1,652 be used 
in calculating hemoglobin in milligrams 
per 100 milliliters from millimoles per 
liter, 

4) That the standard be distributed 
as a single concentration of not less than 
55 mg of cyanmethemoglobin per 100 
milliliters. 

5) That solutions be distributed in 
brown glass containers and in sterile con- 
dition. 

6) That, for the present, solutions be 
used as standards for a period not to ex- 
ceed nine months from the time of prepa- 
ration. This dating period is based upon 
the results of the National Research 
Council field trial. As experience accu- 
mulates with commercially prepared 
samples, an extension of the dating pe- 
riod may well be found to be justifiable. 

7) That the standard be prepared 
from either crystalline hemoglobin or 
washed erythrocytes. 

8) That commercial producers of the 
standards submit representative speci- 
mens from each lot to the College of 


News of Science 


Research Based on Sputniks I 
and II Reported by Soviets 


On 19 May the Soviet Embassy in 
Washington released an article on “So- 
viet artificial earth satellites” that pre- 
sents in popular form some of the results 
of the experiments that Russian scien- 
tists are conducting in connection with 
the first two sputniks. The article, which 
is based on material published in Pravda 
on 27 April, states that fuller accounts of 
these results will soon appear “as scien- 
tific papers in various journals.” Follow- 
ing are excerpts from the article. 
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“Radio and optical observations of the’ 


sputniks, Since an analysis of the 
changes in a sputnik’s orbit as regards 
time makes it possible to estimate the 
density of the upper layers of the atmos- 
phere, studies of the movements of sput- 
niks are of great significance. The ele- 
ments of a sputnik’s orbit can be deter- 
mined by tracking it by radiotechnical 
and optical methods. 

“The radiotechnical methods included 
radio direction-finding and observations 
of the Doppler effect during the recep- 
tion of radio signals from the sputniks. 
The Doppler effect is a result of the fact 





American Pathologists, Prudential Plaza, 
Chicago 1, Illinois, for certification (i) 
that the concentration of cyanmethemo- 
globin is within + 2 percent of the value 
stated on the label; (ii) that the solution 
is substantially optically clear; and (iii) 
that it is microbiologically sterile (7). 
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that the frequency of signals received 
increases as the object on which the 
radio transmitter is installed draws 
nearer to the receiving point. The 
changes in the frequency depend on the 
speed at which the object draws nearer 
or moves away. In the case of a sputnik 
the speed at which it draws nearer to, 
or moves away from, the receiving sta- 
tion on the ground is so great that the 
Doppler effect can not only be observed 
on an ordinary radio set, but can also 
be used for registering the moment the 
sputnik passes at the distance closest 
from the point of observation and also 
for measuring the distance to the sput- 
nik and its velocity. 

“During radio observations of the sig- 
nals of Sputniks I and II, the frequencies 
of the signals received were measured 
by special radio equipment, including a 
recording chronograph. 

“To obtain greater accuracy of meas- 
urement observations were conducted of 
signals at frequencies of 40 megacycles 
per second, which are less subject to the 
influence of the ionosphere. The power 
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of the transmitters ensured the definite 
reception of the signals within the entire 
zone of direct visibility. Six or seven 
passages of the sputnik over the ground 
stations could be observed consecutively 
during the course of 24 hours. 

“To analyze the radio signals re- 
ceived, a method was worked out mak- 
ing it possible to determine with a pre- 
cision of 0.1-0.2 seconds the moment 
at which the sputnik passes at the short- 
est distance from the observation point. 

“The observations have confirmed 
that the Doppler effect can successfully 
be employed for determining the param- 
eters of the sputnik’s orbit. Simplicity 
and dependability of the equipment are 
distinctive features of this method. By 
raising the frequency of the transmitter 
installed on a sputnik and by automatic 
registration of the frequencies the errors 
of this method can be substantially re- 
duced. 

“The most simple method of optically 
tracking the sputniks was by registering 
the moment of their passage over the 
observation point. 

“For a more precise determination 
of the bearings, special methods were 
employed; modernized aerial cameras 
were used for obtaining photographs of 
the track of the sputnik. The time dur- 
ing the filming was marked by several 
consecutive openings and closings of the 
shutter, and the timing registered by a 
photoelectric method. In this way a dis- 
tinct track of the sputnik was visible on 
the photograph. A high degree of pre- 
cision was obtained when using such 
cameras. 

“A method of photography with 
highly-sensitive equipment has been 
worked out in tracking the artificial sat- 
ellites. Very promising among these are 
electronic-optical transformers. The new 
method makes it possible to track the 
sputniks without the use of large optical 
systems, greatly simplifying the equip- 
ment necessary for observation. 

“Determination of the density of the 
atmosphere. . . . The density of the at- 
mosphere declines sharply as the dis- 
tance from the earth’s surface increases. 
That is why the force of resistance is 
unequal at different sections of an ellip- 
tical orbit. With a sufficiently elongated 
orbit the force of resistance in the peri- 
gee is much greater than in the apogee. 
Hence, the main deceleration takes place 
in the area of the perigee. Such a nature 
of varying deceleration results in the 
height of the apogee declining much 
faster than that of the perigee. A sput- 
nik’s elongated orbit changes so that its 
shape gradually becomes more of a 
circle. 

“After the launching of the first sput- 
niks optical observations and radio 
tracking made it possible to trace the 
evolution of their orbits. Since the action 
of the atmosphere on the sputnik on 
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separate sections of its orbit is very small, 
scientists so far have not succeeded in 
measuring local deceleration. All data 
of the orbits immediately after the 
launching of the sputniks and also the 
changes in the periods from revolution 
to revolution throughout their life were 
measured on the basis of the observa- 
tions of the first Soviet earth satellites 
with a precision sufficient for definitely 
determining the density of the atmos- 
phere. 

“The speed of change in the period of 
revolution greatly depends both on the 
density of the atmosphere in the perigee 
area and also on the speed with which 
the density declines as the altitude in- 
creases. The speed in the drop of the 
density is characterized by a parameter 
called the “height of uniform atmos- 
phere,” which is directly proportional 
to the temperature of the atmosphere 
and inversely proportional to its molecu- 
lar weight. 

“On the basis of a theoretical analysis 
of the results of the observations scien- 
tists succeeded in definitely determining 
the value of the product of the density 
of the atmosphere and the square root 
of the ‘height of the uniform atmosphere’ 
at altitudes of the perigees of the first 
sputniks (225-228 kilometers). The 
values of the density were calculated 
for definite theories regarding the value 
of the ‘height of a uniform atmosphere.’ 
The obtained value of density proved to 
be five to ten times greater than the val- 
ues of density at these altitudes indicated 
in a number of models of the atmos- 
phere built on the basis of rocket meas- 
urements prior to the launching of the 
sputniks. It should be noted that deter- 
mination of the density by a study of the 
purely mechanical action of the atmos- 
phere on the sputnik is quite exact. 

“The atmosphere is not the same over 
various areas of the earth’s surface. At 
the same altitudes the density and tem- 
perature change, depending on the lati- 
tude and time of day, which in turn is 
related to the unequal heating of the 
upper atmosphere by ultraviolet, x-ray 
and minute-particle radiations of the sun. 

“As a result of the fact that the gravi- 
tational field of the earth differs from 
the central one, the orbits of the sputniks 
changed their position in space. Thus, 
for the first Soviet sputniks the angular 
distance of the perigee from the midday 
meridian changed approximately by .4 
degrees and the latitude of the perigee 
changed by 0.35 degrees in 24 hours. 

“Inasmuch as the main-action of the 
atmosphere occurs in the perigee area of 
the orbit, the change of its position leads 
to a change in the value of deceleration. 
This makes it possible to estimate the 
value of the changes in the state of the 
atmosphere depending on the latitude 
and time of day. 

“Calculations to determine the density 





of the atmosphere, taking into account 
the changes in the location of the perigee 
of the orbit, were made on the basis of 
observations of the first sputniks. The 
calculations showed that the product of 
the density and the square root of the 
‘height of uniform atmosphere’ increases 
as the orbit passes from the night side of 
the atmosphere to the day side and 
reaches its maximum at noon. An anal- 
ysis of deceleration also revealed a de- 
cline of this value during the passage 
from the more northerly regions into 
those of the equator. Mention should 
also be made of the fact that there is 
good coincidence in the values of densi- 
ties calculated on the basis of observa- 
tions of Sputniks I and II and the car- 
rier-rocket of Sputnik I. 

“The data obtained provide grounds 
for the conclusion that the temperature 
of the atmosphere at altitudes around 
225 kilometers is higher than was for- 
merly supposed on the basis of theoreti- 
cal considerations. The discovery of 
higher temperatures of the atmosphere 
confronts geophysicists with the problem 
of the powerful sources of energy which 
heat the atmosphere. The known ultra- 
violet and x-ray radiation of the sun is 
hardly sufficient for that. At present only 
various hypotheses can be advanced. It 
may be assumed, for example, that the 
upper atmosphere in the Arctic regions 
is intensively heated by solar radiation 
of minute particles. It is possible that 
in general the entire upper atmosphere 
is additionally heated either by infra- 
sound waves coming from the tropo- 
sphere or by electric currents arising in 
the electrically-conductive ionized air as 
a result of its movement in the earth’s 
magnetic field... . 

“Results of ionosphere exploration.... 
Observations of the propagation of radio 
waves of various frequencies emitted by 
the sputniks at different altitudes are a 
new means of exploring the outer iono- 
sphere. 

“In receiving radio signals from the 
first sputniks at a frequency of 40 mega- 
cycles their ‘radio dusk’ and ‘radio dawn’ 
were fully observed in a number of cases 
and their respective time was recorded. 
In contrast to the optical dawn or dusk 
of a sputnik, which are characterized by 
the fact that at this moment the beam 
of light from the sputnik to the observer 
comes in a straight line, the radio beam 
at ‘radio dawn’ or ‘radio dusk’ is de- 
flected in the ionosphere. 

“Because of this, ‘radio dusk’ occurs 
later than optical dusk and conversely, 
‘radio dawn’ precedes optical dawn. The 
difference in time between optical dawn 
and ‘radio dawn’ (or optical dusk and 
‘radio dusk’) makes it possible to deter- 
mine the magnitude of the deflection of 
the radio beam. Since the deflection of 
the radio beam in the ionosphere de- 
pends on the change in electron concen- 
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tration with altitude, it 1s possible, by 
assuming a certain law of the change of 
electron concentration, to calculate theo- 
retically its magnitude at different alti- 
tudes. In doing so the influence of the 
lower strata of the ionosphere can be 
estimated on the basis of direct measure- 
ments carried out by a network of 
ground stations. 

“The data obtained from observation 
of the radio signals from the first sput- 
niks make it possible to consider that 
electron concentration in the outer iono- 
sphere (above the chief maximum) de- 
creases with the rise of altitude 5 to 6 
times slower than it increases below the 
maximum. Thus, from an altitude of 100 
kilometers to an altitude of 300 kilom- 
eters the electron concentration mounted 
during the period of observation (in Oc- 
tober) approximately tenfold, and from 
an altitude of 300 kilometers to 500 kil- 
ometers it dropped by half. 

“It should be noted that similar 
changes in electron concentration with 
the rise of altitude were also registered 
in launching a Soviet high-altitude 
rocket, which was reported in Pravda. 
In this experiment electron concentra- 
tion at a height of 473 kilometers was of 
the order of 1,000,000 electrons in a 
cubic centimeter. 

“Study of cosmic rays. For studying 
cosmic radiation Sputnik II was equipped 
with two instruments for registering the 
number of particles of this radiation. 
Circling the earth, the sputnik traveled 
at different distances from its surface. 
That is why measurements of the cosmic 
rays on the sputnik made it possible to 
ascertain the dependence of the number 
of particles on altitude. An analysis of 
the material obtained has revealed that 
the intensity of cosmic radiation in- 
creases by approximately 40 per cent 
from the minimal height of the orbit 
(225 kilometers) to an altitude of 700 
kilometers. This increase is due primar- 
ily to the fact that the screening effect 
of the earth diminishes as altitude in- 
creases, and the cosmic rays are able to 
reach the instrument from a great many 
directions. 

“The earth’s magnetic field also creates 
an obstacle to cosmic radiation reaching 
the earth. Deviation of the particles of 
cosmic beams in the earth’s magnetic 
field results in the fact that only parti- 
cles whose energy exceeds a certain value 
can reach every point on the earth’s sur- 
face in a definite direction. Naturally, 
the farther away we go from the earth, 
the weaker the magnetic field becomes, 
and the smaller is its effect upon the 
cosmic rays. Calculations show that the 
cosmic ray intensity increasing with alti- 
tude as measured in the flight of the 
sputnik can be explained by the above- 
stated reasons. 

’ “A study of cosmic rays through in- 
struments installed in a sputnik may also 
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reveal the dependence of the intensity 
of cosmic rays on latitude and longitude. 
This makes it possible to obtain new in- 
formation about the earth’s magnetic 
field. Measurements of the magnetic 
field on the surface of the earth give an 
idea about the character of terrestrial 
magnetism and allow to foretell what 
the magnetic field should be at great 
distances from the earth. Proceeding 
from this it. is possible to calculate the 
expected distribution of the intensity of 
cosmic rays over the earth’s surface. 
Specifically, it is possible to indicate 
the lines of the constant intensity of cos- 
mic rays (isocosm). Measurements of 
cosmic rays made during the flight of 
the sputnik have shown that the lines of 
constant intensity obtained experimen- 
tally and. calculated theoretically differ 
substantially. This result is in good agree- 
ment with the conclusion of the Ameri- 
can physicist, Simpson, who organized 
a large series of flights of high-altitude 
aircraft over the equator. They showed 
that the equator determined by means 
of cosmic rays does not coincide with the 
geomagnetic equator. 

“Consequently, there is a considerable 
divergence between the characteristics 
of the earth’s magnetic field obtained 
by means of cosmic rays, on the one 
hand, and by measuring the magnetic 
field on the surface of the earth, on the 
other. These divergences are due to the 
fact that the trajectories of cosmic rays 
are determined by the magnetic field at 
very high altitudes, while direct meas- 
urements characterize the magnetic field 
near the surface of the earth. Cosmic 
rays make it possible to ‘sound’ the 
earth’s magnetic field at great distances 
from the earth, permitting a new ap- 
proach to the study of the earth’s mag- 
netic field and the system of electric 
currents in the upper atmosphere. 

“Observation of cosmic rays with the 
aid of sputniks have made it possible 
also to register variations in the intensity 
of this radiation. These variations are, 
obviously, connected with the condition 
of the interplanetary environment near 
the earth. One instance of a sharp in- 
crease (by 50 per cent) in the number 
of particles of cosmic radiation was reg- 
istered. At that time, however, ground 
stations did not detect any essential in- 
crease in the intensity of cosmic radia- 
tion, and this event is now being studied 
in detail. It is possible that it was caused 
by the sun’s generation of particles of 
low-energy cosmic rays (which are 
strongly absorbed by the earth’s atmos- 
phere) or by the sputnik passing through 
streams of high-energy electrons (con- 
nected with the minute-particle radia- 
tion of the sun).... 

“Biological investigations. .. . Of great 
interest is the behavior and condition of 
the test animal in the most difficult, 
from the biological viewpoint, stage of 





the sputnik’s flight—in its launching and 
entry into orbit. On its ascent to the 
orbit the sputnik traveled at an accel- 
erated pace, the acceleration exceeding 
many times that of gravitation on the 
surface of the earth, and the seeming 
weight of the animal increasing with the 
acceleration. 

“During the ascent the animal [Laika] 
was in a position for the acceleration to 
act on it in the direction from the chest 
to the back, which pressed the animal 
to the floor of the chamber. This posi- 
tion of the animal was chosen because 
it is a most favorable one for the organ- 
ism. Simultaneously with acceleration, 
the vibration and noise of the rocket’s 
engine reacted on the animal during the 
ascent, 

“The behavior and condition of the 
animal during the sputnik’s ascent to 
the orbit was registered quite fully. The 
information obtained indicates that the 
animal withstood the increase in its 


seeming weight and continued to move’ 


its head and body freely only until a cer- 
tain point of the acceleration. After that 
the animal was pressed to the floor of 
the chamber and no more or less notice- 
able movements were registered. 

“A study of the data obtained from 
the sputnik showed that immediately 
after the launching, the frequency of the 
heart contractions approximately trebled 
as compared with the initial frequency. 
The electrocardiograms have not re- 
vealed any morbid symptoms. They 
showed a typical picture of quickened 
heart-beat, the so-called sinus tachy- 
cardia. Later on when the effect of the 
acceleration not only continued but 
mounted, the heart-beat frequency di- 
minished. 

“One can easily imagine that as the 
seeming weight of the animal increased, 
the respiratory movements of its thorax 
became difficult, breathing became more 
shallow and frequent. Indeed, tele- 
metric recordings show that in the sput- 
nik’s ascent to its obrit, the animal 
breathed three to four times as fast as it 
did at the beginning. 

“There is reason to assume that the 
changes observed in the condition of the 
animal’s physiological functions owe 
their origin to the sudden action on the 
organism of sufficiently strong external 
irritants: acceleration, noise and vibra- 
tion, which began at the launching and 
continued on the ascent. An analysis of 
the data obtained and their comparison 
with the results of preceding laboratory 
experiments indicate that the animal 
withstood the flight quite well from the 
launching to the entry of the sputnik into 
orbit. 

“After the sputnik got into orbit, the 
centrifugal force acting upon it balanced 
the earth’s attraction, and a state of 
weightlessness set in. In this condition 
the animal’s body ceased to press upon 
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thé chamber’s floor, and by contracting 
the muscles of its extremities it easily 
pushed itself off the floor. The record- 
ings suggest that these movements were 
brief and rather smooth. 

“As the animal’s thorax was no longer 
pressed under the influence of its in- 
creased weight, the frequency of its 
breathing declined. After a very brief 
period of quickened heart-beat, the sys- 
tole frequency continued to diminish, 
consistently approached its initial level. 
It took, however, about three times as 
long for the number of heart beats to 
reach the initial level as it did in labora- 
tory experiments in which the animal 
was subjected to the same acceleration 
as when the sputnik was put into orbit. 

“This is most probably connected with 
the fact that in the ground experiments 
the animal, after the acceleration ended, 
was in normal conditions, while in the 
sputnik the acceleration was replaced by 
a state of complete weightlessness. 

“In this state the animal’s nerves 
whereby it feels the position of its body 
in space were not sufficiently affected by 
the external irritants. This conditioned 
the change in the functional state of the 
nervous system regulating blood circula- 
tion and respiration and determined a 
certain extension of the time for the nor- 
malization of these functions after the 
acceleration effect ended. 

“It is also possible that this phenom- 
enon was somewhat intensified by the 
action of concomitant factors during the 
ascent—vibration and noise, which were 
greater than in the laboratory experi- 
ments. 

“Tt should be noted that the change in 
the physiological functions, registered in 
the animal at the beginning of the sput- 
nik’s movement along its orbit, coincides 
basically with the results of previous 
investigations with high-altitude rockets. 

“An analysis of an electrocardiogram 
recorded during the state of weightless- 
ness revealed certain changes in the con- 
figuration of its elements and the dura- 
tion of separate intervals. The observed 
changes were not of a pathological na- 
ture and were connected with the height- 
ened functional activity during the 
period preceding the state of weightless- 
ness. The electrocardiogram showed 
transient reflected nervous changes in 
the regulation of the heart’s action. In 
the subsequent period the picture of the 
electrocardiogram grew increasingly 
closer to that characteristic of the ani- 
mal’s initial condition. In spite of the 
unusual state of weightlessness the ani- 
mal’s motions were moderate. 

“The normalization of blood circula- 
tion and respiration during the period 
of weightlessness, i.e., during the period 
of the sputnik’s movement along its 
orbit, evidently indicates that this factor 
in itself did not cause any essential and 
stable changes in the state of the ani- 


13 JUNE 1958 








mal’s physiological functions. Thus it 
may be said that the animal well en- 
dured not only the sputnik’s ascent to 
the orbit but also the conditions of travel 
along the orbit. 

“In ensuring the conditions necessary 
for the animal’s vital activity in a pro- 
longed flight in a sputnik, it is most im- 
portant to provide a proper gas environ- 
ment, the composition and pressure of 
which should not cause violations of the 
animal’s physiological functions. This 
task could be accomplished only by the 
use of an hermetically sealed chamber 
in which normal atmospheric pressure 
with an oxygen content of 20 to 40 per 
cent and a carbon dioxide gas content of 
no more than one per cent was main- 
tained by air regeneration. 

“Special highly active chemical com- 
pounds which, absorbing water vapors 
and carbon dioxide, emitted oxygen 
were used as regenerating substances. 
These chemical compounds absorbed 
also such noxious gases formed in the 
process of the animal’s vital activity as 
ammonia, for example. An analysis of 
the data obtained showed that oxygen 
was emitted in sufficient quantities. The 
fact that the pressure in the chamber 
did not drop shows that it was effectively 
sealed... .” 


Center for Communication Sciences 


A Center for Communication Sciences 
has been set up at Massachusetts Insti- 
tute of Technology to conduct studies 
of the communication functions of the 
nervous system, of computers, and of 
organisms and machines in conjunction 
with each other. 

The center will use the facilities of 
the Research Laboratory of Electronics, 
where there has been a concentration of 
interest in this field. The steering com- 
mittee for the center is composed of 
Jerome B. Wiesner, director of the Re- 
search Laboratory of Electronics; Claude 
E. Shannon, one of the originators of 
the mathematical theory of communica- 
tion; Gordon S. Brown, head of the de- 
partment of electrical engineering; Rob- 
ert M. Fano, a communications engineer 
specializing in information theory; 
Roman Jakobson, a linguist; and Walter 
A. Rosenblith, a biophysicist with a spe- 
cial interest in sensory communications. 

The activities of the new center can 
be traced back to the Massachusetts In- 
stitute of Technology Radiation Labora- 
tory, which, during World War II, was 
responsible for the development of radar. 
After the war, the Research Laboratory 
of Electronics was established to con- 
tinue research work in related fields on 
a peacetime basis. Staff members of the 
laboratory have worked on a large num- 
ber of problems, but increasing interest 
in the communication sciences has re- 








sulted in the participation of research- 
workers from fields not commonly asso- 
ciated with electrical engineering, such 
as psychology, physiology, and linguis- 
tics. 

Among the questions to which the 
center would like to find the answers 
are the following: Can we describe in 
mathematical form the grammar of a 
natural language? Can we give a ra- 
tional account of the way in which the 
brain processes information coming to it 
through the senses? What role does in- 
formation play in human learning and 
decision-making? Are there laws which 
resemble the laws of physics in their gen- 
erality and predictive power? 


Scientific Secretaries for 
Atomic Energy Conference 


An international team of 21 scientific 
secretaries from 13 countries has been 
appointed for the second United Nations 
International Conference on the Peace- 
ful Uses of Atomic Energy, to be held in 
Geneva 1-13 September. All have ar- 
rived at U.N. Headquarters in New 
York. They will work there, and later 
in Geneva, on the subjects that will re- 
ceive major attention at the conference: 
nuclear fission; fission reactor engineer- 
ing; physics; biology and isotopes; and 
raw materials, mining, and chemistry. 

The secretaries, whose appointments 
were announced last month by Sigvard 
Eklund, conference  secretary-general, 
are: Renee Bovy (Belgium), Frank 
Bruce (United States), Terence E. F. 
Carr (United Kingdom), Thomas C. 
Church (Canada), Thomas Coor 
(United States), D. Harold Copp (Can- 
ada), Israel Dostrovsky (Israel), Alek- 
sandr Nikitich Efimov (U.S.S.R.), 
Hiroshi Fukunaga (Japan), Claudio 
Garavaglia (Italy), Fred Hudswell 
(United Kingdom), David Okrent 
(United States), Ivan Dmitrievich Ro- 
zhansky (U.S.S.R.), Afaf A. Sabri 
(United Arab Republic), Carlos San- 
chez del Rio (Spain), Cesar Sastre (Ar- 


gentina), Gavriil Sergeevich Strelin 
(U.S.S.R.), Pierre Yves Tanguy 
(France), Ivan Ulehla (Czechoslo- 


vakia), William Brian Woollen (United 
Kingdom), and Valery Ziegler (France). 


News Briefs 


Revue de Géographie Physique et de 
Géologie Dynamique is again being pub- 
lished after suspension because of World 
War II. For information, communicate 
with Masson et Cie., éditeurs, Paris. 

* * 

Norman Hilberry, director of Argonne 
National Laboratory, is heading an 
atoms-for-peace survey mission to Latin 
America. This is the first major project 
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of its kind sponsored by the. recently 
formed International Atomic Energy 
Agency. Hilberry’s survey team includes 
nuclear energy and administrative spe- 
cialists from France, Britain, Brazil, and 
IAEA. 

* * * 

The number of births for the first 
quarter of 1958 is 7000 less than in the 
first quarter of 1957. Population Refer- 
ence Bureau, Washington, D.C., attrib- 
utes this to the recession. A deficiency 
in births, as compared with the year be- 
fore, has existed since November 1957. 
In 1958, the drop has been greater each 
month. In January 1958, it amounted to 
1000 births; in February, to 2000; and 
in March, to 4000. This is the first time 
for several years that the seasonal trend 
in births has shown a consistent decline. 

* * * 

Some 80 scientists from the United 
States, Great Britain, and France took 
part in a two-day conference on com- 
munication of scientific information at 
the San Jose (Calif.) Research Labora- 
tory of the International Business Ma- 
chines Corporation, 26-27 May. The 
meeting coincided with the dedication of 
IBM’s new research, manufacturing, and 
educational facilities 10 miles south of 
San Jose. Alan T. Waterman, director of 
the National Science Foundation, was 
the principal speaker. 

* * * 

A contract for the design and opera- 
tion of the Atomic Energy Commission’s 
exhibit in the Second International Ex- 
hibition of the Peaceful Uses of Atomic 
Energy—a commercial exhibition—to be 
held in Geneva, Switzerland, 1-14 Sep- 
tember, has been awarded to the Atomic 
Industrial Forum, Inc., of New York. 


Scientists in the News 


JONAS E. SALK, professor of experi- 
mental medicine, University of Pitts- 
burgh; AMOS CHRISTIE, professor of 
pediatrics, Vanderbilt University School 
of Medicine; and ALEX M. BURGESS, 
Providence, R.I., received awards during 
the 39th annual session of the American 
College of Physicians. The James D. 
Bruce Memorial Medal was awarded to 
Salk for outstanding accomplishments in 
preventive medicine; the John Phillips 
Memorial Medal went to Christie for re- 
search in internal medicine, especially in 
histoplasmosis; and Burgess received the 
Alfred Stengel Memorial Award for his 
“outstanding influence in maintaining 
and advancing the best standards of med- 
ical education, medical practice and 
clinical research.” 


The American Heart Association has 
announced the appointment of three 
career investigators, bringing to six the 
number of scientists whose research is 
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being supported on a lifetime basis by 
the association and its affiliates. The 
new career investigators are: DAVID B. 
SPRINSON, professor of biochemistry, 
Columbia University College of Physi- 
cians and Surgeons; JOHN V. TAG- 
GART, professor of medicine, also at 
Columbia; and LEWIS W. WANNA- 
MAKER, associate professor of pedi- 
atrics, University of Minnesota Medical 
School. 


JAMES M. MITCHELL, associate 
director for management and public af- 
fairs, National Science Foundation, is 
head of a three-man team of United 
States management experts who will 
study the organization, staffing, and train- 
ing needs of agencies of the Tunisian 
Government. The 4-month mission has 
been formed in response to Tunisia’s re- 
quest to the Technical Cooperation Pro- 
gram of the International Cooperation 
Administration for expert assistance in 
modernizing her administrative structure 
and executive staffing. 


The John Fleming Medal of the Amer- 
ican Institute of Geonomy and Natural 
Resources was presented on 14 May to 
Dr. and Mrs. J. B. HERSEY at the 
Woods Hole Oceanographic _ Institu- 
tion.. The medal awarded was “for out- 
standing accomplishment in science and 
human welfare,” on recommendation of 
the board of directors of the AIGNR 
and 67 foreign correspondents represent- 
ing 26 countries. The citation for the 
medal was delivered by Columbus O’D. 
Iselin, director of the institution, who 
stated: 

“I did not suspect how rapidly Dr. 
Hersey would build up geophysics at this 
laboratory. He has advanced the funda- 
mental subjects of the geology and geo- 
physics of the ocean basins, and certainly 
has observed the rule that some of us 
have to have a practical idea from time 
to time in order to obtain money allow- 
ing all of us to do some science. Not only 
has Dr. Hersey turned out many practi- 
cal ideas but he has also done much more 
than his share of turning out basic sci- 
ence. He has a very large administra- 
tive load, he spends time giving the 
Navy sound advice and he has brought 
large sums of money to the Institution 
with which to do basic science.” 


ROBERT E. FAIRES of the Naval 
Research Laboratory, Washington, D.C., 
has been appointed head of the trans- 
ducer branch, Sound Division. 


HERMAN H. GOLDSTINE has 
joined the staff of the IBM Research 
Center at Yorktown, N.Y., as research 
adviser. Goldstine has been conducting 
research in pure and applied mathe- 
matics as a permanent member at the in- 
stitute for Advanced Study at Princeton, 





N.J., for the past 12 years. He was di- 
rector of the computing laboratory, and 
he collaborated with John Von Neu- 
mann in the design and development of 
the first computer there. 

RAYMOND A. WHEELER, lieuten- 
ant general, U.S. Army, retired, who is 
an engineer consultant to the Interna- 
tional Bank for Reconstruction and De- 
velopment, has received the George W. 
Goethals Medal of the Society of Amer- 
ican Military Engineers in recognition of 
his “exemplary duty while serving as the 
United Nations Commander of Salvage 
and Clearing Operations of the Suez 
Canal.” Other winners of the society’s 
awards are as follows: 

DONALD A. RICE, chief of the grav- 
ity and astronomy branch of the Geodesy 
Division, Coast and Geodetic Survey, re- 
ceived the Colbert Medal for his “im- 
portant contributions to the Department 
of Defense in the fields of gravimetric 
and topographic-isostatic reductions of 
the deflection of the vertical and of 
gravity.” 

RICHARD A. LAUGHLIN, Com- 
mander, Civil Engineer Corps, U.S. 
Navy, received the Moreell Medal for 
his “outstanding performance of duty as 
Director of the Logistics Planning Divi- 
sion of the Bureau of Yards and Docks.” 

WILLIAM F. CASSIDY, brigadier 
general, Corps of Engineers, U.S. Army, 
received the Wheeler Medal for his “out- 
standing leadership in directing the flood 
fighting and disaster relief activities of 
the Corps during the floods of 1955-1956 
in California.” 

EDWARD C. GILL, Colonel, U.S. 
Air Force, received the Newman Medal 
for his “outstanding accomplishments in 
the administration of military engineering 
affairs for the Air Materiel Command 
and the United States Air Force.” 

JOHN W. N. SCHULZ, brigadier 
general, U.S. Army, retired, received the 
Gold Medal for Distinguished Service 
for his “unselfish devotion to the welfare 
of The Society.” 


At a dinner commemorating the 25th 
anniversary of the founding of the Arier- 
ican Institute of Nutrition held during 
the annual meeting of the Federation of 
American Societies for Experimental Bi- 
ology at Philadelphia, LEMUEL D. 
WRIGHT, professor of nutrition at 
Cornell University, was awarded the 
Borden Award in Nutrition, and PAUL 
GYORGY, professor of pediatrics and 
pediatrician-in-chief at the Hospital of 
the University of Pennsylvania, received 
the Osborne and Mendel Award. The 
Borden Award is given annually by the 
Borden Company Foundation, Inc., the 
Osborne and Mendel Award by the Nu- 
trition Foundation, Inc. 

Gyorgy is internationally known for 
his contributions to basic nutrition, Mile- 
stones in his research career include the 
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discovery of riboflavin and of vitamin 
B,. He recently reported the isolation and 
crystallization of a new microbiological 
growth factor for the microorganism 
Lactobacillus bifidus, which is found in 
human colostrum and human milk. 


MAX FINK, director of the depart- 
ment of experimental psychiatry at Hill- 
side Hospital, Glen Oaks, N.Y., and 
LESTON HAVENS and co-workers of 
the Massachusetts Mental Health Center, 
Boston, Mass., were jointly awarded the 
first annual A. E. Bennet Psychiatric Re- 
search Award by the Society of Biologi- 
cal Psychiatry at its 13th annual conven- 
tion in San Francisco on 11 May 
1958. 


HOWARD J. ROGERS, a senior 
member of the scientific staff of the 
Medical Research Council, National In- 
stitute for Medical Research, London, is 
visiting professor at the LaRabida—Uni- 
versity of Chicago Institute, Chicago, IIl., 
for the quarter ending 14 June. He has 
published papers on aspects of the bio- 
logical synthesis of enzymes and muco- 
polysaccharides by bacteria, and on the 
biochemistry of the mammalian skele- 
ton. 


GORDON ALEXANDER, head of 
the department of biology at the Uni- 
versity of Colorado since 1939, has re- 
signed from administrative duties, effec- 
tive 1 July, to return to full-time teach- 
ing and research. 


C. GUY SUITS, president of the 
General Electric Research Laboratories, 
has been elected chairman of the Naval 
Research Advisory Committee. He suc- 
ceeds FREDERICK E. TERMAN, dean 
of the School of Engineering and director 
of the Electronic Research Laboratory, 
Stanford University. FREDERICK 
SEITZ, chairman of the department of 
physics, at the University of Illinois, was 
elected vice-chairman. He assumes the 
vice-chairmanship previously held by 
Suits. The committee is the Navy De- 
partment’s senior research advisory 
group. It advises the Secretary of the 
Navy, the Chief of Naval Operations, 
and the Chief of Naval Research with 
respect to research and its utilization by 
the Navy. The committee considers ques- 
tions of policy on Navy-wide scientific 
problems. 


ROGER TORY PETERSON, natu- 
ralist, author of many books, and editor 
of Houghton Mifflin Company’s Peterson 
Field Guide Series, has been awarded 
the Geoffroy Saint Hilaire Golden Medal 
of the Société Nationale d’Acclimata- 
tion et de Protection de la Nature, for 
his “wonderful work in the field of sci- 
ence, education and nature conservation, 
especially bird protection.” 
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The following scientists were included 
among the ten civil servants named as 
the outstanding federal career people for 
1958 by the National Civil Service 
League. 

HUGH L. DRYDEN, director of the 
National Advisory Committee for Aero- 
nautics, was cited as “an outstanding sci- 
entist administrator whose personal 
growth from laboratory assistant to di- 
rector shows the possibilities of a Fed- 
eral career.” 

JOHN M. IDE, technical director, 
Underwater Sound Laboratory, New 
London, Conn., Navy Department, was 
cited for “outstanding achievements in 
research, development, and organiza- 
tion.” 

RICHARD E. McARDLE, chief, U.S. 
Forest Service, department of agricul- 
ture, was cited for his work in conserva- 
tion, achieved by “friendly and effective 
cooperation between industry, the States, 
and the Federal Government.” 


EDMUND R. McCLUSKEY, profes- 
sor and head of the department of pedi- 
atrics, University of Pittsburgh, has been 
named vice chancellor of the schools of 
the health professions at the university, 
effective 1 July. He succeeds ROBERT 
A. MOORE, who resigned to become 
president of the Downstate Medical Cen- 
ter of the State University of New York. 


RAE WHITNEY, assistant research 
professor in biology and director, Mam- 
malian Genetics and Breeding Labora- 
tory, Boston University, has joined Bio- 
Research Institute, Incorporated, and 
Bio-Research Consultants, Cambridge, 
Mass., as biologist and director of ani- 
mal production. 


BRUCE P. BOGERT of the Beil Tele- 
phone Laboratories at Murray Hill, N.J., 
has received the Biennial Award of the 
Acoustical Society of America for his 
“substantial” contributions to the science 
of acoustics. 


S. J. FOLLEY, head of the physiology 
department of the National Institute for 
Research in Dairying, Reading, England, 
will be in the United States until 18 
June. 


Scientific visitors to North America 
from the United Kingdom include the 
following. 

J. B. Brown, member of the Medi- 
cal Research Council’s Clinical En- 
docrinclogy Research Unit, Edinburgh, 
Scotland, is working with Gallagher at 
the Sloan-Kettering Institute in New 
York until the end of October. 

G. J. GOODRICH, senior scientific 
officer of the National Physical Labora- 
tory, Teddington, will be in the United 
States from 15 to 28 June to attend the 
Seminar on Ship Behavior at Sea to be 





held at the Stevens Institute of Technol- 
ogy, 16-20 June, and to visit the David 
Taylor Model Basin, Washington. 

F. P. W. WINTERINGHAM, senior 
principal scientific officer of the Pest In- 
festation Laboratory, Slough, will be in 
the United States, Canada, and Panama 
from 7 to 29 June as scientific consultant 
to the World Health Organization. His 
itinerary includes New York; Boston; 
Medford, Mass.; London, Ont.; Urbana, 
Ill.; and Panama. 


Recent Deaths 


MASASHI ENAMI, San Francisco, 
Calif.; 44; zoologist; professor at the 
University of Gunma, near Hiroshima, 
Japan; 23 May. 

VLADIMIR A. GORDIEYEFF, Bal- 
timore, Md.; 49; director of medical re- 
search at the Chemical Warfare Labora- 
tories, Army Chemical Center, Md.; 
assistant professor at Clarkson College 
of Technology and research associate at 
Columbia University, 1948-51; 30 Apr. 

KURT W. HAESELER, New York, 
N.Y.; 56; president of American Gas 
and Chemicals, Inc.; former instructor 
in chemistry at Columbia University, 
New York University, Hunter College, 
and Pratt Institute and associate profes- 
sor of chemistry at Long Island Univer- 
sity; 18 May. 

JOHN K. HOSKINS, Chevy Chase, 
Md.; 74; former Assistant Surgeon Gen- 
eral and, from 1943 until his retirement 
in 1948, chief of the Sanitary Engineer- 
ing Division of the Public Health Serv- 
ice; 16 May. 

HAROLD HOUSMAN, Pontiac, 
Mich.; 36; chief of psychology at the 
Pontiac State Hospital; former psychol- 
ogy instructor at the University of Mich- 
igan; 17 May. 

STEPHEN S. HUDACK, Enumclaw, 
Wash.; 58; consultant in surgery of Com- 
munity Memorial Hospital, Enumclaw; 
founder and director of the division of 
surgical research of Saint Luke’s Hospi- 
tal, Cleveland, 1952-57; author of many 
articles on medicine and surgery; 13 
May. 

ALBERT N. O’NEILL, Halifax, 
N.S., Canada; 38; associate research offi- 
cer at the Atlantic Regional Laboratory 
of the National Research Council of 
Canada and leader of the section of 
organic chemistry since 1951; known for 
his investigations in carbohydrate chem- 
istry; 7 May. 

LEAH S. SHAFFER, New Orleans, 
La.; 53; research associate in the depart- 
ment of microbiology, Tulane Univer- 
sity School of Medicine. 

WILLIAM H.- SHELLENBERGER, 
Westfield, N.J.; project engineer with 
the Esso Research and Engineering Com- 
pany in Linden, N.J., for 25 years; 21 
May. 
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Book Reviews 


Sorok Let Sovetskovo Zdravookhrane- 
niya, 1917-1957. (Forty years of So- 
viet health protection). Ministry of 
Health Protection, U.S.S.R. Medgiz, 
Moscow, 1957. 662 pp. 26 rubles. 


This large book, handsomely bound in 
red and gold, was issued by the Ministry 
of Health of the Soviet Union to cele- 
brate the occasion of the 40th anniver- 
sary of the Communist regime in Russia. 

The scope of the book is best indicated 
by the titles of the 23 chapters, as fol- 
lows: “The protection of health in the 
USSR”; “History of the development 
of the Soviet health system”; ‘“Sanita- 
tion and epidemiology”; “History of the 
development of urban medical services”; 
“Medical and sanitation services for in- 
dustrial workers”; “The struggle against 
tuberculosis”; “The struggle against vene- 
real and skin diseases”; “Oncologic serv- 
ices’; “Psychiatric services”; “Health on 
railroad transport”; “Medical and pub- 
lic health services for rural populations”; 
“The health of women and children”; 
“Health resorts, sanatoria and_ rest 
homes”; “Military medicine”; “Medical 
personnel, their education and training”; 
“Medical science”; “Medical press”; 
“Medical libraries”; “Medical industry”; 
“Pharmacy enterprises”; “Public health 
education and personal hygiene”; “The 
Society of the Red Cross and Red Cres- 
cent”; and “Professional association of 
medical workers.” 

Among the contributors are Maria 
Kovrigina, the present Minister of Health 
of the U.S.S.R., and her two predeces- 
sors, E. I. Smirnov, now Surgeon General 
of the armed forces, and G. A. Miterev, 
now head of the Red Cross and Red 
Crescent Society. 

There are four full-page portraits— 
of Lenin, Semashko, Pavlov, and Bur- 
denko. Pavlov remains the patron saint 
of Soviet medical science; Semashko was 
the first Commissar of Health and prob- 
ably the most important single individual 
in the establishment of the Soviet system 
of public health; Burdenko was a neuro- 
surgeon, a hero of the Soviet Union, and 
first president of the Academy of Medi- 
cal Sciences. In keeping with the present 
fashion in Soviet history writing, more 
recently deceased or living political per- 
sonages are not mentioned, and the chau- 
vinism of the latter part of the Stalin 
period has been moderated. 
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Many of the chapters contain tables 
and figures demonstrating the growth 
and development of medical resources 
in the Soviet Union. The material is 
selected, of course, and the basic defini- 
tions often are somewhat different from 
those used in the United States. Con- 
clusions and comparisons should be 
made, therefore, only after careful study 
and cross-checking of the data. In this 
regard, two recent books of information 
on Soviet health resources are particu- 
larly important. These are the fourth edi- 
tion of K. V. Maistrakh’s Organizatsiya 
Zdravookhraneniya (Organization of 
Health Protection) (Medgiz, Moscow, 
1956) and the Ministry’s Zdravookhran- 
eniye v SSSR. Statisticheskii S pravochnik 
(Health Protection in USSR. Statistical 
Handbook) (Medgiz, Moscow, 1957). 

The population of the Soviet Union 
was stated to be 200 million in 1956, of 
which 87 million were urban and 113 
million were rural residents. These 200 
million people were served by 329,000 
physicians, or 16 per 10,000 population 
(although this figure includes some per- 
sonnel that would not be classified as 
members of this profession in the United 
States). Soviet physicians were assisted 
by 930,000 feldshers, midwives, nurses, 
and other trained individuals and by 
over 1.5 million other workers in the field 
of health protection for a total comple- 
ment of 2.78 million employees, or al- 
most 3 percent of the civilian labor force. 
There were 1.36 million beds in 24,105 
hospitals throughout the Soviet Union, or 
67 beds per 10,000 population. 

Distribution of physicians by the 15 re- 
publics comprising the Soviet Union 
varies from 10 per 10,000 population in 
the Tadzhik S.S.R. to 16 per 10,000 in 
the Russian S.F.S.R. The urban-rural 


differences, however, continue to be’ 


large. Thus, although 14,790 of the total 
24,105 hospitals were rural, there were 
313,170 beds in the rural hospitals, or 
23 percent of the total number of beds 
in the U.S.S.R. Only 36,686 physicians, 
or 11 percent of the total for the country, 
were assigned to rural areas. Apparently 
a considerable proportion of the medical 
needs of the rural population was met 
by feldsher-midwife stations, of which 
there were 68,300, all in rural areas. 

In 1956 the Soviet Union had 77 med- 
ical “higher educational institutions,” 
which included 68 medical schools, two 





stomatologic institutes, and seven phar- 
maceutical institutes. This system had 
an enrollment of over 150,000 students 
and graduated 16,600. 

The 1956 budget of the Ministry of 
Health was 34,600 million rubles. This 
represents approximately 3.5 percent of 
the gross national product and an annual 
per capita cost of approximately 175 
rubles. This sum covered the salaries of 
2.78 million employees, almost all thera- 
peutic and preventive-medical services, 
sanitation, medical education, and medi- 
cal research. Medical activities of the 
armed forces are budgeted separately. 

By contrast with the exact figures given 
on the material resources, the data pro- 
vided on the actual health conditions of 
the population continue to be disappoint- 
ingly sparse. Kovrigina states (page 27) 
that the crude death rate in the U.S.S.R. 
was 8.2 in 1955 and 7.7 in 1956 and 
that the life expectancy in 1955 was 64 
years. The direct tabular comparison she 
makes with the United States and other 
countries is of quite limited meaning 
without information regarding the age 
and sex distribution, possible exclusion of 
certain groups, and other definitions of 
the population covered or information 
about the statistical methods by which 
these figures were derived. 

Morbidity rates for seven major infec- 
tious diseases are tabulated (page- 96) 
but, unfortunately, these are restricted 
to comparative data for 1929 and 1913. 
The claims of virtual elimination of ma- 
laria and of typhus, as well as of the 
classical pestilential diseases, are not 
supported by actual rates or basic fig- 
ures. In this same regard, although it is 
an interesting fact that 6,321,100 people 
received tuberculosis vaccinations in 
1956 (page 164), the volume presents 
no concrete information regarding either 
morbidity or mortality from tuberculosis 
in the U.S.S.R. during the whole Soviet 
regime. Apparently, detailed health sta- 
tistics still remain either unavailable or 
a state secret, and until these become 
available for analysis, many of the offi- 
cial statements must be considered to be 
unsupported, It is to be hoped that 
meaningful morbidity and mortality data 
from the Soviet Union may be supplied 
for the next anniversary volume. 

The book is, of course, like most offi- 
cial summations of this kind, meant to 
portray the nation’s health protection 
system in a favorable light; nevertheless, 
it contains a wealth of information, and 
its omissions are also sometimes quite 
revealing. It is to be hoped that this 
book, as well as Maistrah’s volume and 
the _ statistical handbook mentioned 
above, will be translated into English, in 
full, and widely distributed so that 
American physicians and health scien- 
tists can reach their own conclusions. 
The Soviet system of medicine, based on 
concepts so different from ours, is a 
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working fact about which we should be 
thoroughly informed and which we 
should try to understand. 

MicHaet B. SHIMKIN 
National Cancer Institute, 
National Institutes of Health 


Graphic Methods in Structural Geology. 
William L. Donn and John A. Shimer. 
Appleton-Century-Crofts, New York, 
1958. viii+ 180 pp. Illus. + plates. $4. 


Thinking in terms of three dimensions 
is an essential skill for geologists, and 
graphic representation ranks with words 
and numbers as a means of transmitting 
geological thought. Therefore Donn and 
Shimer’s subject is important. Their book 
is a convenient manual of those common 
graphic methods which should be mas- 
tered not only by students but by geolo- 
gists engaged in practical work. The au- 
thors assume no previous experience and 
little knowledge on the part of the reader. 
They “lead the student by the hand” 
from extremely simple to more advanced 
material. 

Although the emphasis of the book is 
upon graphic methods of solving prob- 
lems, elementary means of geologic rep- 
resentation are also included. Geologic 
sections and block diagrams are intro- 
duced in a paragraph or two for begin- 
ners but are not fully discussed. Geologic 
maps are given more attention, particu- 
larly with respect to relations between 
structure, topography, and areal distri- 
bution patterns of rock units. This treat- 
ment could be readily understood by stu- 
dents who are just beginning structural 
geology, and some of it could be under- 
stood by liberal arts students or persever- 
ing laymen. 

The greater part of the book is de- 
voted to graphic methods of obtaining 
quantitative solutions to structural prob- 
lems and is not intended to enthrall the 
nontechnical reader. Orthographic pro- 
jection is completely described—from 
true and apparent dip to advanced fault 
problems in which inclined faults have 
oblique net slip. One of the ingredients 
of many solutions is the arbitrarily chosen 
structure contour, and the authors wisely 
introduce this conspicuously, early in the 
game. 

Stereographic projection is explained 
briefly and well. The relative advantages 
of stereographic and orthographic meth- 
ods are indicated. Stereographic solutions 
are developed for apparent dip, strike 
and dip from vertical drill-core data, in- 
tersecting surfaces, plunge, pitch, and cer- 
tain fault displacements. In addition, 
there is an explanation of the procedure 
of rotating the sphere of projection about 
a horizontal or inclined axis to solve 
“two tilt” and other important problems 
which are almost uniquely amenable to 
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stereographic treatment. The use of 
stereonets in structural petrology is not 
specifically described, but the basic prin- 
ciples are adequately covered. 

The degree of accuracy of the presen- 
tation appears to be good, and only a few 
probable errors were noted. Several illus- 
trations in the first 50 pages are rather 
crudely drawn, but the great majority of 
the 103 figures are clearly executed. 

The authors and readers should be 
well satisfied with this book. It will be 
particularly useful to geology students 
who have not had courses in descriptive 
geometry and to those who wish to un- 
derstand stereographic methods. Other, 
more complete, treatments are available, 
but many of these deal only with one seg- 
ment of the subject matter which Donn 
and Shimer have compiled so compactly. 

BEN M. Pace 
School of Mineral Science, 
Stanford University 


Physics. Erich Hausmann and Edgar P. 
Slack. Van Nostrand, Princeton, N.J., 
ed. 4, 1957. x + 722 pp. Illus. $8. 

Fundamentals of Physics. Henry Semat. 
Rinehart, New York, ed. 3, 1957. 914 
pp. Illus. $8. (Also available in two 
vols. ) 

Physics. A textbook for colleges. Oscar 
M. Stewart. Sixth edition by Newell 
S. Gingrich. Ginn, Boston, ed. 6, 1957. 
viii + 756 pp. Illus. $6.50. 


These three current revisions of well- 
known texts for a one-year course in col- 
lege physics are evolutionary rather than 
revolutionary versions of earlier editions. 
In each there are refinements such as up- 
grading of the paper stock, re-drawing 
of figures with greater use of shading or 
perspective to make diagrams clearer, 
changes in the order of topics and chap- 
ters, and the omission or abbreviation of 
certain topics to make space for new 
material, with no significant change in 
over-all length or character of the work. 

All three continue to adhere to the 
classical division of physics into mechan- 
ics, heat, sound, electricity and magne- 
tism, light, and atomic physics, and in 
essentially this order. Hausmann-Slack 
has 26 pages on radiation and atomic 
structure and 17 pages on solid-state 
electronics; Semat has 104 pages on 
atomics and nucleonics and about a page 
on transistors and semiconductors. Stew- 
art-Gingrich has 25 pages on atomic 
physics and makes little mention of mod- 
ern solid-state theory. An effort has been 
made in each book to solve the problems 
of units—a matter of great concern to 
many physics teachers. The trend from 
centimeter-gram-second units to meter- 
kilogram-second units is clear, but the 
transition is not complete. Particularly 
in electricity, it would seem better for 


both Semat and Stewart-Gingrich to 
work with only one (meter-kilogram- 
second) system of units. 

Hausmann-Slack, clearly a text for 
engineering students or science majors, 
uses a considerable amount of mathe- 
matical background and some calculus. 
The discussions are brief and to the 
point, and satisfactorily rigorous. Per- 
haps the best feature of the new edi- 
tion is the inclusion of new problems 
—problems which are varied, interest- 
ing, and challenging and which in- 
volve many up-to-the-minute situations. 
Semat uses no calculus, some trigo- 
nometry. It should be sufficiently rigor- 
ous and complete for students major- 
ing in sciences but not too difficult for 
nonscience majors. The discussions are 
particularly clear and accurate, and the 
problems are varied and not too difficult. 
The discussion questions at the end of 
each chapter (they are not merely review 
questions) offer a particularly valuable 
supplement to the more usual problems. 
Probably all science courses should re- 
quire students more frequently to analyze 
situations clearly and accurately in words 
and symbols, in addition to learning to 
solve problems for numerical answers. 
Stewart-Gingrich is designed for a gen- 
eral college physics course for students 
with no special mathematical back- 
ground. It uses a rather standard, classi- 
cal approach. While some sections are 
extremely well written, it tends more 
often than the other two books to give 
oversimplified, and occasionally inaccu- 
rate, statements and underived or unex- 
plained formulas. Most chapters con- 
clude with a brief, factual summary. 

All three books have been used and 
liked by teachers for some years; the new 
editions will continue to serve in essen- 
tially the same types of courses and for 
the same types of teaching. 

Ricuarp L. Brown 
Physics Department, 
Allegheny College 


Biochemical Preparations. vol. 5. David 
Shemin, Ed. Wiley, New York; Chap- 
man and Hall, London, 1957. viii + 115 
pp. $4.75. 


Biochemical Preparations is designed 
to provide reliable procedures for the 
preparation of substances of biochemi- 
cal interest and to illustrate valuable 
techniques and methods. It presents in- 
formation about stability, properties, 
purification, and assay of the compounds 
included. This series may be warmly 
recommended to teachers, students, and 
research workers in biochemistry and 
related fields. 

Two years have elapsed since the 
publication of the preceding volume. 
The editors hope subsequent issues may 
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appear regularly each year. They “more 
than welcome suggestions and the sub- 
mission of well-described . preparations 
of biochemical interest for future vol- 
umes.” 

In this volume carefully checked 
methods are presented for: the isolation 
of two enzymes, aldolase and crystalline 
condensing enzyme, and the purification 
of another, cytochrome c; the isolation 
of phosphatidyl ethanolamine, and of 
ribo- and 5’-deoxyribonucleotides, by ion 
exchange chromatography after alkaline 
and enzymatic hydrolysis, respectively, 
of the appropriate nucleic acids; the 
enzymatic preparations of nicotinamide 
mononucleotide and of S-adenosylme- 
thionine; the chemical preparations of 
derivatives of biochemicals, sodium phos- 
phocreatine, S-succinyl coenzyme A, L- 
and p-glutamine, and the formimino 
derivatives of glycine, L-aspartic acid and 
L-glutamic acid; the synthesis of adenine- 
8-C!*,  dibenzyl phosphorochloridate, 
p-glyceric acid 2-phosphate, 2-deoxy-p- 
ribose, cyanomethylimidazole, imidaz- 
oleacetic acid hydrochloride, pt-, L-, and 
p-homocystine, DL-, L-, and D-homocys- 
teine, and the S-benzy] derivatives of DL-, 
L-, and D-homocysteine. 

A cumulative index of volumes 1 
through 5 and a listing of the compounds 
of biochemical interest which have ap- 
peared in Organic Syntheses (through 
volume 37) are included. 

Ratpu C. Corey 
Department of Chemistry, 
Purdue University 


Ion-Exchange Resins. J. A. Kitchener. 
Methuen, London; Wiley, New York, 
1957. vii+ 109 pp. Illus, $2. 


This small book appears at a time 
when interest in ion exchange is growing 
at a rapid pace. Chemists, biologists, and 
those in related fields seeking an intro- 
duction to the subject should find this 
book useful. 

The organization is fairly standard. 
The first two-thirds of the book contain 
chapters on types of ion exchange mate- 
rials, preparation of ion exchange resins, 
and the thermodynamics and kinetics of 
exchange processes, Discussion of chro- 
matographic plate theory is brief but 
pertinent. In the last third of the book, 
some typical applications of synthetic ion 
exchangers, particularly to column sepa- 
rations of inorganic and organic sub- 
stances, are described. Ion exchange 
membranes and their applications are 
discussed. The treatment of the various 
topics is necessarily brief, of course, in 
a book of this size, and readers already 
familiar with the field will not find the 
discussions as valuable as those found in 
more detailed books and review articles 
which have recently appeared. 
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The subject matter is presented in a 
clear and readable style. References to 
original literature are minimal, and those 
actually given should serve as an excel- 
lent starting point for a more detailed 
pursuit of the subject. 

FREDERICK NELSON 
Chemistry Division, 
Oak Ridge National Laboratory 


The New India. Progress through de- 
mocracy. Planning Commission, Gov- 
ernment of India. Macmillan, New 
York, 1958. x+412 pp. Illus. Cloth, 
$5; paper, $2.50. 


This book is an abbreviated version of 
two recent official publications of the 
Government of -India dealing with the 
achievements of the First Five Year Plan 
(1951-56) and the progress and objec- 
tives of the Second Five Year Plan, to 
be completed in 1961. It is written for 
the nonspecialist and is designed to give 
the general reader exhaustive informa- 
tion on what India has done, continues 
to do, and hopes to achieve in its efforts 
to improve its economic performance 
and the standard of living of its popula- 
tion. The book is written in a lively style, 
and since several Americans with long 
experience in India have collaborated 
with highly placed Indian officials in its 
composition, its contents not only have 
the ring of authenticity but also give due 
consideration to the interests of Western- 
ers. The book is well illustrated, and 
some of the more important economic 
relationships are presented in well-de- 
signed tables. In addition, the main 
achievements and targets under the plans 
are summarized at the beginning of each 
chapter, under the general caption “high- 
lights.” Hence, by its presentation and its 
scope, the book forms an excellent intro- 
duction to the understanding of India 
and especially of India’s efforts towards 
economic progress. 

Since the book is put out by an official 
agency of the Indian Government its 
main strength consists in the facts and 
data it presents and not in the critical 
evaluation of these data. To be sure, the 
social and economic problems of India 
are well explained, but the solutions pre- 
sented are only the official ones, and 
they are accepted without question as 
the best and most suitable. Thus, the 
picture that an ordinary reader without 
special firsthand knowledge about India 
gains is too rosy and too pat. The New 
India still has many facets of the Old 
India. In fact, India is a country in which 
practices and ways of acting character- 
istic of several different centuries co- 
exist. There are religious practices which 
go back to the days of the Vedas, 3000 
years ago. There are farming practices 





which have changed little in the last 
2000 years. There are artisaris who re- 
mind one of the craftsmen of the medi- 
eval world, and there are offices and 
shops which were up to date in the time 
of Queen Victoria. Next to them are 
buildings which foreshadow the 21st cen- 
tury, and factories and mills equipped 
with the most modern automatic ma- 
chinery. In this book only these last are 
included in the New India, and very 
little is said about the tenacity and even 
the vigor of old institutions. This tenac- 
ity is bound up with the over-all cultural 
values of the Indian people, and in con- 
centrating exclusively on the contents of 
the Five Year Plans and disregarding 
largely this cultural background, the 
book does not adequately convey a pic- 
ture of all the forces at work in present- 
day India. Traditions of nonviolence, po- 
litical factionalism, the caste system and 
its manifestations, and other forms of 
social behavior, many of which have deep 
roots in Indian life and culture, are either 
treated lightly or completely omitted. 
Yet the actual success of the plans—the 
meeting of the ambitious targets set out 
so clearly in the book—is contingent 
upon the changes which will occur in 
these cultural and social ways of behavior 
and not merely on the crores of rupees 
that will be spent on the manifold proj- 
ects so clearly described in this work. 

But apart from these shortcomings, 
which are due primarily to the official 
character of the work, this is an excel- 
lent, highly readable introduction to In- 
dia’s current economic problems and 
prospects. 

Bert F. Hosetitz 
Research Center in Economic 
Development and Cultural Change, 
University of Chicago 
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Effect of a Pyridoxine Deficiency on 
Skin Grafts in the Rat 


It has been amply demonstrated that 
the antibody response to a variety of an- 
tigens is markedly inhibited in a number 
of vitamin-deficiency states (J). The 
effect of a pyridoxine deficiency has been 
particularly well documented. In addi- 
tion to induction by the usual dietary 
procedures, a pronounced deficiency of 
this vitamin can be rapidly induced by 
the administration of the antagonist, des- 
oxypyridoxine. The latter experimental 
approach has been used to advantage in 
investigations on the role of pyridoxine 
in antibody production (2). It is gener- 
ally accepted that the rejection of skin 
grafts from genetically dissimilar mem- 
bers within a given species (homografts) 
results from an immune response of the 
recipient to the antigens of the donor 
skin (3). The possibility was considered 
that this acquired immune _ response 
would be diminished in pyridoxine-defi- 
cient rats, with a resultant decrease in 
the magnitude of the rejection process. 
Thus, the study described in this report 
was undertaken to investigate the effects 
of a pyridoxine deficiency, induced in the 
rat by dietary means or by the adminis- 
tration of desoxypyridoxine, upon the re- 
jection phenomenon of skin homografts. 

Male, weanling rats of the Wistar and 
Long-Evans strains were purchased from 
commercial sources and were housed in 
individual cages. They were fed ad libi- 
tum a purified diet in which the B vita- 
mins were furnished as a daily pill (4). 
Desoxypyridoxine, dissolved in isotonic 
sodium chloride, was administered daily 
by intraperitoneal injection. Pieces of 
skin of full thickness, measuring 2 by 2 
cm, were excised from either the mid- 
dorsum or the anterior abdominal wall 
of donor animals. All underlying fat and 
subcutaneous tissue were removed, and 
the skins were immediately applied to 
the host area to be grafted. The latter 





All technical papers are published in this sec- 
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was prepared by removing a similar sized 
square of skin of full thickness from the 
middorsum, together with underlying fat 
and connective tissue, including the pan- 
niculus carnosus. Grafts were applied in 
reversed fashion so that hair growth was 
in the opposite direction to that of the 
host. No dressings were applied. Progress 
of the graft was followed closely by gross 
observation. Rejection was determined 
by ulceration, contraction, and final ap- 
pearance of a fibrous scar. Histological 
examination supplemented the gross ob- 
servations in doubtful cases. The absolute 
criterion of a successful graft (“‘take’’) 
included the absence of any of the above 
processes and the ultimate appearance of 
new hair growth in a direction opposite 
to that of the host. The success or failure 
of a graft could usually be assessed 3 
weeks after the grafting procedure. 

In the first series, comprising five sepa- 
rate experiments with a total of 400 rats, 
middorsal skin grafts were exchanged be- 
tween (i) control, (ii) pyridoxine-defi- 





cient, and (iii) control and pyridoxine- 
deficient non-litter-mates of the Wistar 
strain after the animals had been main- 
tained for 4 weeks on the experimental 
diets. Pyridoxine deficiency was pro- 
duced by the omission of pyridoxine 
from the daily pill. Control rats received 
an identical diet supplemented daily with 
50 ug of pyridoxine. Unless it is noted 
otherwise, the dietary regimen was not 
altered during the course of the experi- 
ment. Autografts of similar type were 
performed in both control and pyridox- 
ine-deficient rats. The experimental 
period in this series varied from 3 to 12 
weeks after the grafting procedure. During 
this time, many of the pyridoxine-defi- 
cient rats succumbed, while others, along 
with controls, were sacrificed. The results 
of these experiments are shown in Table 
1. Grafts designated as “takes” at 3 weeks 
following grafting did not regress during 
the remainder of the experimental period. 
In three experiments involving 90 pyri- 
doxine-deficient recipients (excluding 
autografts), 52 were alive 6 weeks after 
grafting. At this time, 80 percent of the 
grafts on these animals were considered 
“takes.” In a separate experiment, seven 
pyridoxine-deficient recipients with suc- 
cessful grafts from pyridoxine-deficient 
donors were transferred to the control 
diet 4 to 8 weeks following grafting. All 
of these grafts were in excellent condi- 
tion 24 weeks following their transplan- 
tation. 


Table 1. Skin grafts in pyridoxine-deficient and control rats. 

















Recipient Percentage of “takes” 
Total 
Donor No. of 3-12 wk 3 wk 10 wk 
Strain Type rats after after after 
operation operation operation 
Series 1 (dietary-induced deficiency) 

Control Control 78 15 

Deficient Control 67 28 

Control Deficient 60 62 

Deficient Deficient 62 90 

Autografts 

Deficient 64 86 
Control 69 45 
Series 2 (desoxypyridoxine-induced deficiency) 

Long-Evans Control 71 9 1 
Long-Evans Deficient 50 92 60* 
Long-Evans Control} 16 0 0 
Wistar Control 70 + 1 
Wistar Deficient 43 63 2 
Wistar Control} 16 0 0 

Autograftst 
Long-Evans Control 24 100 
Long-Evans Deficient 14 86 
Wistar Control 23 100 
Wistar Deficient 9 100 





* Seventeen animals in this group have been observed for 18 to 21 weeks. Of these, five still have success- 


ful grafts. 


+ This group was treated exactly like the corresponding deficient group except that 1 mg of pyridoxine was 
given daily by intraperitoneal injection during the period of desoxypyridoxine treatment. The Long-Evans 
rats were fed the control diet immediately following cessation of desoxypyridoxine administration. No symp- 
toms of pyridoxine deficiency were noted in these animals. 

¢ Thirty of these autografts have been under observation for 10 to 18 weeks following grafting. All are in 
excellent condition. Autografts successful at 3 weeks following operation have never been noted to regress. 
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The number of “takes” observed in 
control recipients indicates a certain ge- 
netic similarity between members of the 
Wistar strain employed (Table 1). How- 
ever, it is apparent that resistance to 
skin grafts is markedly diminished in 
pyridoxine-deficient recipients. The use 
of donor skin from pyridoxine-deficient 
animals results in a greater percentage of 
successful grafts than does that of donor 
skin from controls in corresponding 
groups of recipients (5). 

In the second series, consisting of three 
separate experiments with a total of 336 
rats, skin grafts were exchanged between 
members of the Wistar and Long-Evans 
strains after the animals had been main- 
tained for 3 weeks on the control diet 
furnishing 10 ug of pyridoxine daily. The 
rats grew well on this regimen and did 
not manifest any of the symptoms char- 
acteristic of a pyridoxine deficiency. 
Donor skin was taken from the anterior 
abdominal wall and grafted to the back. 
Autografts were performed on both Wis- 
tar and Long-Evans rats. Immediately 
following the grafting procedures, each 
strain was divided into two groups. One 
continued to receive the control diet for 
5 to 6 weeks. Thereafter, survivors in this 
group were fed a commercial stock ra- 
tion (Purina chow). Another group re- 
ceived the pyridoxine-free diet and was 
treated with desoxypyridoxine. Animals 
of the Long-Evans strain were given daily 
injections of 250 or 500 ug of desoxy- 
pyridoxine for 10 days and were con- 
tinued on the pyridoxine-deficient diet 
for an additional 5 to 8 days. The Wistar 
rats were given similar daily injections 
of desoxypyridoxine during this period 
of 15 to 18 days. Typical symptoms of 
pyridoxine deficiency were evidenced in 
all desoxypyridoxine-treated rats. These 
pyridoxine-deficient animals were then 
fed the control diet for 3 to 5 weeks and 
the Purina chow ration for the remain- 
der of the experiment. Results obtained 
with both levels of desoxypyridoxine 
were similar and are summarized to- 
gether in Table 1. 

As in series 1, the skin grafts in pyri- 
doxine-deficient recipients of series 2 
were far more successful than those in 
control recipients. In contrast to series 1, 
many successful grafts in series 2 were 
subsequently rejected. This was particu- 
larly true for the pyridoxine-deficient 
Wistar rats, in whom the incidence of 
rejection following an initial “take” at 3 
weeks was exceedingly high. It should be 
noted that, at 3 weeks, the grafts of the 
pyridoxine-deficient Long-Evans rats 
were superior to those of the correspond- 
ing Wistar group. In further comparison 
with series 1, the absence of any mortal- 
ity, the lesser incidence of “‘takes” in con- 
trol homografts, and the higher inci- 
dence of “takes” in control autografts in 
series 2 are noteworthy. This last obser- 
vation illustrates the superiority of full- 
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‘thickness abdominal skin over full-thick- 


ness dorsal skin as donor material. 

In summary, the survival time of skin 
homografts is increased markedly in py- 
ridoxine-deficient rats. Some grafts are 
still in excellent condition 5 to 6 months 
following grafting. It is possible that this 
effect may be related to an inhibition of 
the immune response to the antigens of 
the donor skin in this deficiency state. 
The specificity of this effect and its 
mechanism are under study (6). 

A. E. Axetrop, B. FisHErR, 
E. FisHer, Y. Corune Puu Lez, 
P. WaLtsH 
Departments of Biochemistry, Surgery, 
and Pathology, School of Medicine, 
University of Pittsburgh, 
Pittsburgh, Pennsylvania 
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Influence of L-Ascorbic Acid 
on the Colchicine Reaction 


Because of its relative specificity of 
cytological effect, the colchicine reaction 
should provide valuable information re- 
garding the mechanism of mitosis (J). 
That the reaction has not done so to 
date is apparently due to the lack of 
knowledge concerning its mode of action 
in the cell (2, 3). One obvious approach 
to this problem is the careful study of 
substances which either suppress or en- 
hance the reaction. Many such substances 
are known, but the majority are either 


moderately good antimitotic agents in 
themselves or must be used at very high 
dose levels (2). 

Ascorbic acid has been reported to in- 
hibit partially the effect of colchicine on 
tissue cultures of rabbit fibroblasts (4). 
Since L-ascorbic acid is a normal metabo- 
lite, reinvestigation of the reported antag- 
onism of this substance on the colchicine 
reaction appeared to be worth while (5). 
To do this, use was made of the Bowen- 
Wilson Pisum test (6). This test consists 
essentially of treating standard size (2.5 
to 3.5 cm) primary roots of young pea 
seedlings under standard conditions and 
examining their meristems for quantita- 
tive cytological changes in terms of fre- 
quency of diagnostic chromosome con- 
figurations relative to dose-time changes. 
Colchicine activity was measured by 
means of the colchicine index which was 
devised and studied for validity in our 
laboratory (7). This index is based on 
assigning values to specific chromosome 
configurations according to the severity 
of the colchicine effect represented by 
such configurations. Previous studies have 
shown that such an index changes 
smoothly with time and that the rate of 
change is dependent on dose. A given in- 
dex at a given time represents a specific 
colchicine potency. Modification of the 
colchicine reaction may therefore be 
measured by differences between control 
and treatment indices at given times. 

Table 1 summarizes our findings. Es- 
sentially, it was noted that treatment 
of colchicine for several hours with ascor- 
bic acid at pH 7, followed by adjust- 
ment of the pH of the mixture back to 
5.5 immediately prior to use, resulted in 
a lower index than that obtained in the 
colchicine control. While ascorbic acid 
has only a slight but measurable effect 
when it is used at one-half the molarity 
of the colchicine, it does have a much 
greater effect when its molarity is equal 
to that of colchicine (1.25x 10+). At 
twice the molarity of colchicine, ascorbic 
acid produced no significant change in 
effect over that produced by the equi- 
molar concentration. A mixture of col- 
chicine and ascorbic acid in a molarity 


Table 1. Effects of L-ascorbic acid on the colchicine reaction. 











Test Colchicine Ascorbic pHi Colchicine Enhance- 
No mol. acid. mol. st Treat- equiva- _ment 
aia (x 10°*) (x 10-*) Initial nat lent (%) in time 

1 1.25 be | bs Ba 100 0 

2 1.25 0.63 7.0 55 94 - 30 

3 1.25 4.25 7.0 5.5 84 - 69 

+ 1.25 2.5 7.0 ao 88 - 54 

5 1.25 a0 6.0 5.5 94 —- 32 

6 1.20 0.63 ss Bi ps 100 + 2 

7 1.25 1.25 5.5 5.5 101.5 +22 

8 1.25 2.5 5.5 be Me 102 + 36 

hd 1.25 a0 i a 102 +30 





* Roots were pretreated with ascorbic acid for 1 hour and then treated with colchicine. 








ratio of 1:2 made up at pH 6, stored 
for several hours, and then adjusted to 
5.5 just before it was used had a small 
but measurable suppressing effect (about 
equal to the 1: mixture at pH 7). 
Obviously both the molarity of the as- 
corbic acid and the pH of the mixture 
are important factors. The latter is borne 
out by the fact that treatment of root 
tips with mixtures of colchicine and as- 
corbic acid at pH 5.5 produces an en- 
hancement of the colchicine effect, the 
degree of which is dependent on the 
molarity of the ascorbic acid. Interest- 
ingly enough, pretreatment of root tips 
with ascorbic acid at two times the mo- 
larity of colchicine had virtually the same 
effect as combining the two compounds 
at pH 5.5 before use. While the latter 
might be considered to be an in vitro 
effect, the former must be an in vivo one. 
Obviously, before a compound is des- 
ignated as an enhancer or antagonist, the 
conditions of treatment must be stated. 
L-Ascorbic acid falls into both categories, 
depending, in part at least, on pH. How- 
ever, alkaline pH’s which produce rapid 
hydrolysis of the lactone ring (8) render 
the ascorbic acid ineffective. The effect 
of t-ascorbic acid on the colchicine re- 
action is determined by three factors (i) 
the pH, (ii) the relative molarity, and 
(iii) the integrity of the ascorbic acid 
molecule. Exactly how these factors are 
related mathematically remains to be de- 
termined. 
J. H. Morrison 
G. B. Witson 
Department of Botany and 
Plant Pathology, Michigan State 
University, East Lansing 
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Reaction of Epinephrine 
with Ethylenediamine 


The condensation of epinephrine with 
ethylenediamine (EDA) to form a fluo- 
rescent product was first reported by 
Natelson, Lugovoy, and Pincus (/). 
Weil-Malherbe and Bone (2) adapted 
this reaction to the fluorimetric quanti- 
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Fig. 1. Absorption spectra of fluorescent 
derivatives in isobutanol. Curve 1 is the 
product from 0.8 pM epinephrine, 1 x 107 
mole EDA, 110° mole EDA dihydro- 
chloride; curve 2 is the product from 0.8 
uM epinephrine, 110° mole EDA, 
1 x 10* mole EDA dihydrochloride; curve 
3 is the product from 0.8 uM epinephrine, 
1 x 10“ mole EDA, 1 x 10° mole EDA di- 
hydrochloride ; curve 4 is the product from 
0.8 uM epinephrine, 1 X 10° mole EDA, 
1 X 10° mole EDA dihydrochloride, heated 
at 70°. Spectra were obtained using a 
Beckman DK-2 recording spectrophotom- 
eter. 


tation of epinephrine and norepinephrine 
in blood. 

While considerable attention has been 
given to improving the method of Weil- 
Malherbe and Bone, little work has been 
reported on the mechanism of this re- 
action and the nature of the products 
formed. Burn and Field (3) reported the 
formation of two fluorescent derivatives 
from norepinephrine by heating at 50° 
to 70°C with 5 percent EDA for 1.5 to 
2 hours at pH 11. They obtained two 
fluorescent derivatives from epinephrine 
under similar conditions. 

A study of the reaction of various cate- 
chols with EDA is underway in our labo- 
ratory. As part of this study, the reaction 
of epinephrine with EDA was carried 
out under various conditions of tempera- 
ture, pH, and EDA concentration, and 


the products were examined by spec- 


trophotometric and _ chromatographic 
techniques. The absorption spectrum 
of the products obtained under the 
conditions established by Weil-Malherbe 
and Bone (2) is represented by curve 
1 of Fig. 1. The peaks at 400 and 
415 mw and the shoulder at 370 mu 
each represent a different fluorescent de- 
rivative as shown by chromatographic 
separation on filter paper (4) and by 
spectrophotometric measurement of the 
eluted products. The compound with 
Amax, 370 mp had an R; value of 0.22 
and fluoresced blue-white; that with 
Amax, 400 mu, R, 0.35, fluoresced blue- 








green; and the derivative with 4,,,,. 415 
mp, R; 0.49, fluoresced yellow. 

Changes in EDA concentration af- 
fected the relative proportion of the fluo- 
rescent derivatives formed in this reac- 
tion. A stepwise reduction of the EDA 
concentration resulted in a gradual in- 
crease in the ratio of the absorbance at 
400 my to that at 415 mu. Curve 2 of 
Fig. 1 represents the effect of a tenfold 
decrease in EDA concentration. A 100- 
fold decrease in EDA concentration re- 
sulted in lesser amounts of all three de- 
rivatives (curve 3, Fig. 1). The highest 
EDA concentration (curve 1, Fig. 1) 
gave a pH of 10.6. All other concentra- 
tions were adjusted to this pH with 
saturated trisodium phosphate solution. 

The effect of increased temperature is 
illustrated by curve 4 in Fig. 1. At 70°C 
a significantly greater amount of deriva- 
tive with A,,,x. 370 mu was formed. Heat- 
ing for longer than 20 minutes at 50°, 
70°, or 100°C decreased the yield of all 
three derivatives. : 

Maximum amounts of the blue-green 
and yellow fluorescent compounds were 
formed at pH 10.6, lower yields being 
obtained at pH 9.5 or 11.0. 

Weil-Malherbe and Bone furnished 
evidence that adrenochrome is an inter- 
mediate in this reaction (2). This fact 
has been verified in the present study. 
Adrenochrome and epinephrine yielded 
identical products with EDA as demon- 
strated by absorption spectra and paper 
chromatography. 

Bubbling oxygen through the reaction 
mixtures increased only slightly the yields 
of fluorescent material. In fact, substitu- 
tion of adrenochrome for epinephrine, in 
which case oxygen is not required (2), 
does not increase the yields of fluorescent 
compounds, This is contrary to the re- 
sults of Burn and Field (3) who reported 
that the oxygen dissolved in the solution 
was not sufficient for maximum yields of 
fluorescent material. 

Norepinephrine, in contrast to epi- 
nephrine, formed only two fluorescent 
derivatives under the same conditions; 
one having R, 0.33 fluoresced blue-green, 
the other, R, 0.49, fluoresced yellow 
(4). The spectrum of this fluorescent 
material was similar to that reported by 
Burn and Field (3), which showed a sin- 
gle peak at 420 mu in isobutanol. The 
difference in the reaction of epinephrine 
and norepinephrine with EDA cannot be 
explained at this time (5). 

James G. Younc 
Rosert L. FiscHER 
School of Pharmacy, University of 
Tennessee Medical Units, Memphis 
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* amine was streaked on Whatman No. 3 MM 
paper and developed in 0.2N ammonia satu- 
rated with isobutanol according to the method 
of I. Gray and J. G. Young [Clin. Chem. 3, 
No. 4, 239 (1957) ]. 
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Plaque Morphology and 
Pathogenicity of Vesicular 
Exanthema Virus 


Two recent reports have described a 
correlation of plaque-type mutants of 
polioviruses with reduced virulence for 
monkeys and mice, respectively (J). 
However, variation of plaque morphol- 
ogy with antigenic type has not been 
described. This report describes inter- 
type variations in plaque morphology 
among seven types of vesicular exan- 
thema of swine virus, as well as intra- 
type variations which have been corre- 
lated with differences in virulence for 
the natural host. 

Plaque formation is obtained by in- 
fecting monolayers of a transmissible 
swine kidney cell, PK-2a (2), by means 
of the prescription bottle method of assay 
(3). The nutrient agar is similar to that 
described by Youngner (4). After incuba- 
tion of infected cultures at 36° or 37°C, 
plaques can be seen as early as 24 hours. 
These continue to increase in size and 
number for 7 to 10 days, although 90 to 
95 percent of the plaque count is ob- 
tained within 96 hours. Marked variation 
in plaque morphology is observed not 
only between virus types but also within 
virus types. Characteristic plaques of two 
of the seven virus types are shown in 
Fig. 1. With the exception of the G,, 
virus, two types of plaques are seen: a 
large, clear, round plaque which appears 
after 24 to 48 hours’ incubation and in- 
creases in diameter to 5 to 8 mm within 
96 hours, and a minute, opaque plaque, 
frequently irregular in shape, usually not 
visible until 72 to 96 hours have passed, 
which rarely exceeds 1.5 mm in diameter, 
even with 7 to 10 days’ incubation. Pro- 
nounced differences in the ratio of the 
number of minute and large plaques, as 
well as in the size of plaques, are found 
between virus types. Some of the plaque 
characteristics observed are listed in 
Table 1. 

The theoretical possibility that the 
large or minute plaques might be pro- 
duced by a contaminating virus was ex- 
cluded by the following series of experi- 
ments with E;, type virus. Stocks of 
“pure” large plaque formers (Lpf) and 
minute plaque formers (Mpf) of E type 
virus were prepared after three successive 
plaque purifications. The stocks could be 
considered pure only in a relative sense. 
As yet there is no suitable selective tech- 
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nique by which a small number of large 
plaque formers can be detected in the 
presence of a large number of minute 
plaque formers, and vice versa. Thus, 
viral suspensions which contained 1 large 
plaque former among 1000 minute 
plaque formers or 1 minute plaque 
former among 1000 large plaque formers 
were considered 99.9 percent pure. To 
determine whether both plaque variants 
were capable of producing vesicular ex- 
anthema, groups of swine were inocu- 
lated intradermally on the lip with 10? 
plaque-forming units of wild type 
(mixed) E,, virus, plaque purified E 
(Lpf) and purified E (Mpf). The ratios 
of minute plaque formers to large plaque 
formers in these three inocula were ap- 
proximately 50:1, 0.001:1; and 1000:1, 
respectively. Temperatures were taken 
daily, and the presence or absence of 
primary and secondary vesicles was noted 
over an 18-day period. When possible, 
fresh vesicle coverings were obtained to 
determine the plaque type of the recov- 
ered virus. Two weeks after inoculation 
all animals were bled to obtain convales- 
cent serum for neutralization tests. 

Inoculation of the wild type virus and 
of the large plaque formers produced 
typical vesicular exanthema in four out 
of four animals, especially severe in the 
case of the latter. Four animals which 
received 107 plaque-forming units of 
minute plaque formers (which may have 
contained as many as 10* large plaque 
formers) exhibited no elevation of tem- 
perature over a 7-day period after infec- 
tion, but each developed a single small 
lesion at the site of inoculation on the 
6th or 7th day. No secondary lesions were 
observed. The absence of a febrile reac- 
tion prior to vesicle formation, the mild- 
ness of the primary lesions, and the ab- 
sence of secondary vesicles constitute a 
picture of extreme atypical vesicular ex- 
anthema. These results indicate that the 
large plaque former is highly virulent for 
swine and that the minute plaque former 
either is essentially avirulent or is greatly 
reduced in pathogenicity. 

Suspensions were made of vesicle cov- 
erings from infected swine and tested for 
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Fig. 1. Plaque morphology of vesicular 
exanthema of swine virus, types Ex and 


Gss, on transmissible swine kidney mono- 
layers. 


plaque type of the recovered virus. Only 
the large plaque former was recovered, 
even from animals infected with the 
minute plaque former. This result sub- 
stantiates the hypothesis that the large 
plaque former is the virulent virus par- 
ticle and suggests that the mild disease 
produced in the swine inoculated with 
the minute plaque former was actually 
caused by the 0.1 percent of the large 
plaque former in the inoculum. 
Cross-neutralization tests carried out 
by plaque assay method demonstrated 
the antigenic identity of the large plaque 
former and the minute plaque former. 
Convalescent sera from the three groups 
of infected swine were diluted 1 to 50, 
mixed with an equal volume of diluent 
containing about 10° plaque-forming 
units of either wild type E,, virus, E 
(Lpf) or E (Mpf), held 1 hour at room 
temperature, and assayed for residual in- 
fective virus. Serum from each group of 
infected swine neutralized 90 to 95 per- 
cent of the plaque-forming activity of 
all of the three virus suspensions, indicat- 
ing close immunological relationship. 
There appears to be no published re- 
port of the occurrence of such extreme 
differences in plaque morphology among 
different antigenic types of a single virus 


Table 1. Characteristics of plaque variants of vesicular exanthema of swine virus on 


transmissible swine kidney cells. 





Plaque size at 96 hr (mm) 


Hour when 


90% plaque No. of minute 








Virus esdaliial sith plaques per 
Large Minute chtcinad large plaque 
Group I 
Aw 5-10 1 72 2 
Dss 5-8 1 72 10 
Ess 5-10 0.5 96 100 
Gss ot 72 < 0.001 
Group II 
Bu 25 1 96 100 
Cra 2-4 1 96 100 
72 1-3 


Fes 2-3 0.5 











as those observed with vesicular exan- 
thema of swine virus. Were the correla- 
tion only between plaque morphology 
and type, it would be interesting but not 
particularly meaningful in a biological 
sense. However, the fact that differences 
in plaque morphology of a virus were 
correlated with extremes of pathogenic- 
ity in a natural host lends more than aca- 
demic interest to the observations, The 
findings with polio viruses previously 
mentioned and those with the virus de- 
scribed in this report (5) suggest that 
the correlation of physiological and mor- 
phological plaque variations with host 
pathogenicity may reflect a phenome- 
non common to other species. 
Mary E. McCain 
ADELINE J. HAcKETT 
S. H. Manin 
Naval Biological Laboratory, 
University of California, Berkeley 


References and Notes 


1. M. Vogt, R. Dulbecco, H. A. Wenner, Virology 
4, 141 (1957); N. Takemori et al., Science 126, 
3279 (1957). 

E. A. Stice, in preparation. 

. G. D. Hsiung and J. L. Melnick, Virology 1, 

533 (1955). 

J. S. Youngner, J. Immunol. 76 (1956) . 

. This work was supported by the Office of Naval 
Research. Opinions contained in this report are 
not to be construed as reflecting the views of 
the Naval Service. 


27 January 1958 


oe wh 


Absence of Albuminlike 


Serum Proteins in Turtles 


The differentiation of species of turtles 
of the genus Pseudemys by paper elec- 
trophoresis of serum proteins was re- 
ported recently (1). However, no turtle 
serum proteins comparable in electro- 
phoretic behavior to human serum albu- 
min were observed. Other workers (2) 
have reported marked differences be- 
tween the electrophoretic patterns of tur- 


Table 1. Rat, alligator, and turtle serum 
proteins (grams per 100 ml of serum). 
For this study, serum of one male speci- 
men of Holtzman albino rat and of one 
male specimen of Alligator mississipiensis 
and pooled sera of three specimens of 
Chelydra serpentina were used. The “al- 
bumin” fraction from the serum of an- 
other specimen of Chelydra did give a 
faint biuret reaction. 





Alli- 


Rat Turtle 
Protein (g/100 E7199 (8/100 
ml) ml) ml) 





Total protein Yo: Ae) Oe Te?) 
Albumin plus 

alpha globulins 3.12 1.80 2.03 
Albumin 2.14 0.70 0.00 
Alpha globulins 0.98 1.10 2.03 
Other globulins 2.83 4.00 0.17 
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tles and snakes. A biochemical compari- 
son of the total protein and albumin 
content of reptilian sera (3) revealed 
notably lower albumin values in turtles 
than in snakes. However, the particular 
salting out procedure of that study did 
not exclude alpha globulins from the al- 
bumin fraction. 

During our studies (4) with serum 
proteins of human beings and lower ver- 
tebrates with neoplasia, paper electro- 
phoresis techniques did not reveal albu- 
minlike components in sera of normal 
representatives of three major families 
of turtles. Turtle families and species 
studied were Chelydridae (Chelydra 
serpentina), Dermochelidae (Dermo- 
chelys coriacea), and ‘Testudinidae 
(Clemmys insculpta and Testudo gi- 
gantea). 

Sera were collected from clotted sam- 
ples of blood obtained by cardiac punc- 
ture. Our paper electrophoresis was done 
with a Spinco apparatus, at 5 ma con- 
stant current for 16 hours. Paper strips 
were stained with bromphenol blue and 
were photoscanned and analyzed by 
means of the Spinco-Analytrol instru- 
ment. Specimens of human serum were 
included in each run, Rat and alligator 
serum proteins were compared with 
those of a turtle by a biuret procedure 
following a modified salt-ether fraction- 
ation (5) of the blood sera. 

The turtle sera examined appear free 
of a human-like albumin serum protein 
component, according to electrophoretic 
analyses (Fig. 1). Ether-salt fractiona- 
tion and biuret analysis did not consist- 
ently reveal albuminlike protein in the 
serum of Chelydra (Table 1). 

The findings are provocative from the 
viewpoints of comparative biochemistry, 
physiology, and systematics. Albumin 
synthesis is a function that has long been 
ascribed to the parenchymal cells of the 
liver (6). Such cells are reported to be 
structurally cirrhotic-like in the liver of 
fish, amphibians, and reptiles (7). Inter- 
estingly enough, paper electrophoresis of 
the blood serum of Elasmobranchii (8) 
has revealed no component with the mo- 
bility of albumin. Correlations between 
liver histology and protein biochemistry 
are not available for reptiles. Such stud- 
ies might be of phylogenetic value. Boy- 
den and Paulsen (9) have emphasized 
the value of electrophoretic studies of 
serum proteins as a step toward under- 
standing the biochemical evolution of the 
vertebrates. However, physical chemical 
criteria, in addition to paper electro- 
phoresis, and protein analyses of greater 
sensitivity than the biuret reaction are 
necessary before one can satisfactorily 
define the nature of the presence or ab- 
sence of “albumin” in the sera of turtles 
or other lower vertebrates. 

The results reported here suggest an 
absence of a human-like serum protein 
with electrophoretic properties of albu- 





" we OC we 





Fig. 1. Paper electrophoresis patterns of 
serum proteins of turtles and of the serum 
proteins of a human being (A) and an 
alligator (B) for comparison. Other pat- 
terns represent the turtle species Dermo- 
chelys coriacea (C), Clemmys insculpta 
(D), Testudo gigantea (E), and Chelydra 
serpentina (F). 


min in more than one genus and family 
of turtles. Similar independent observa- 
tions of Zweig and Crenshaw (1) are 
supported by our work. 
Evias CoHEN 

Gunnar B. StT1cKLER* 
Clinical Laboratories and Department of 
Pediatrics, Roswell Park Memorial 
Institute, Buffalo, New York 
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Inhibition of Ribonuclease 
by Polyacids 


Heparin and other sulfated polysac- 
charides have been reported to act as 
competitive inhibitors of beef pancreas 
and rodent liver ribonucleases (1, 2). 


Two well-recognized effects of heparin 


have been reproduced with the polyacids 
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silicotungstic, phosphotungstic, and phos- 
phomolybdic. These are (i) anticoagu- 
lant activity in vitro and in vivo (3); 
(ii) the ability to elicit the appearance 
of plasma clearing factor activity (3). 
The work discussed in this report dem- 
onstrates that these inorganic substances 
also resemble heparin in their ability to 
inhibit crystalline beef pancreas ribonu- 
clease. In addition, dextran sulfate (4) 
and two sulfated pectic acid derivatives 
which possess anticoagulant activity (5) 
were also found to be potent ribonucle- 
ase inhibitors. 

Ribonuclease activity was determined 
by the spectrophotometric method of 
Kunitz (6) at pH 5.0. Each of the sub- 
stances was brought to pH 5.0 before 
addition to the test system. The poly- 
acids were commercial products. 

The data given in Table 1 demon- 
strate that all five of the polyacidic sub- 
stances inhibit ribonuclease activity un- 
der these conditions. Relative inhibitory 
activity seems to fall in the general 
order: dextran sulfate > sulfated pectic 
acid amide > sulfated pectic acid methyl 
ester > silicotungstate > phosphomolyb- 
date. In general, the sulfated polysac- 
charides were more active than the in- 
organic polyacids. 

Since pepsin has the lowest isoelectric 
point of any known protein (7), a sam- 
ple was inactivated by alkali treatment 
(8), then adjusted to pH 5.0. This ma- 
terial showed very little ribonuclease in- 
hibitory activity. This result is in marked 
contrast to the inhibition obtained by 
Vandendriessche (2) with polyaspartic 
acid and indicates that proper spacing of 








Table 1. Inhibition of ribonuclease 
(RNase) by polyacids. 
Decrease 
in A " 
Amt. RNA between Relative 
added added 1 and — 
(mg/4 ml) (mg/4ml) 5 min. rn i 
after (% 
mixing 
Silicotungstate 
None 0.9 0.0 100 
0.20 0.9 0.002 5 
0.10 0.9 0.008 21 
0.08 0.9 0.014 37 
0.06 0.9 0.021 55 
0.04 0.9 0.034 89 
0.02 0.9 0.035 92 
Phosphomolybdate 
None 0.9 0.035 100 
0.6 0.9 0.035 100 
0.8 0.9 0.023 66 
0.8 1.2 0.034 97 
Dextran sulfate 
0.2 0.9 0.001 3 
0.1 0.9 0.004 11 
0.02 0.9 0.012 34 
Sulfated pectic acid methyl ester 
None 1.2 0.0: 100 
0.10 1.2 0.012 34 
0.05 1.2 0.025 71 
Sulfated pectic acid amide 
0.05 1.2 0. 57 
Inactivated pepsin 
None 1.2 0.042 100 
(1.0) 1.2 0.038 90 
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the polyacidic groups is also an impor- 
tant characteristic of this type of ribo- 
nuclease inhibitor (9). 

SHERMAN R. DickMAN 
Department of Biological Chemistry, 
University of Utah College of 
Medicine, Salt Lake City 
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Antihypertensive Effects of an 
Aldosterone Antagonist 


A new synthetic steroid was recently 
described (/) that antagonized the renal 
excretory effects of aldosterone and de- 
oxycorticosterone acetate (DCA) in rats 
(2) and man (3) : 3-(3-oxo-17B-hydroxy- 
4-androsten-17a-yl) propionic acid y-lac- 
tone (SC-5233). It was of interest to ex- 
amine the ability of this compound to 
prevent and reverse the experimental 
hypertension produced in rats by DCA. 

In the first experiment, two groups of 
eight 1-month-old Sprague-Dawley rats 
were implanted with a 20-mg DCA pel- 
let and -offered 0.86-percent NaCl as 
drinking fluid. In addition, one group re- 
ceived SC-5233, 10 mg/kg per day sub- 
cutaneously for 19 days, and the other 
group received the solvent (propylene 
glycol). Blood pressures (4) were taken 
periodically under standard “double- 
blind” conditions. No differences between 
the blood pressures of the two groups 
were observed after 1, 5, or 10 days of 
treatment. However, on the 15th and 
18th days, the mean pressure of the 
treated group was 168 mm, while that 
of the untreated group was 177 and 181; 
these differences were significant (5) at 
the 5- and 1-percent levels, respectively. 
Because of these results, investigations 
are under way to determine whether 
SC-5233 will prevent the production of 
adrenal-regeneration hypertension (6), 
which may involve hyperreactivity to 
aldosterone (7). 

Additional experiments were per- 
formed on metacorticoid hypertensive 


rats (8), which are no longer under the 
active metabolic influence of DCA (9). 
This form of experimental hypertension 
resembles essential hypertension in man, 
particularly with tegard to the pharma- 
cology, physiology, and pathology of the 
two diseases (/0). 

For acute studies, SC-5233 was iti 
jected into 12 metacorti¢oid rats, aiid the 
blood pressures wete recorded before 
and 2, 4, and 6 hours after injection. 
Twelve hypertensive control rats re- 
ceived the solvent. It was found that the 
compound had a hypotensive action when 
it was administered by both the oral 
and parenteral routes (Table 1). 

For chronic studies, two groups of six 
metacorticoid rats drinking saline were 
observed for 7 days and then injected 
with SC-5233 or the solvent for 19 days. 
The total dose of SC-5233 over this 
period was 800 mg/kg (subcutaneously). 
Blood pressures were recorded five times 
during the pretreatment week, 14 times 
during treatment, and twice after; 
SC-5233 caused a significant decrease of 
pressure, which was reversed after the 
cessation of therapy (Table 2). This ex- 
periment was subsequently repeated at a 
dosage of 280 mg/kg in 14 days, with 
the same fesults. 

The ability of SC-5233 to block the 
pressor action of DCA is consistent with 
its ability to block the renal excretory 
actions of DCA and aldosterone (2, 3). 
However, its hypotensive action in meta- 
corticoid hypertensive rats can hardly be 
due to the same process, since such rats 
are no longer being subjected to DCA 
overdosage (9). Additional evidence is 
provided by the finding that we have 
been unable to uncover any activity of 
the 19-nor derivative of SC-5233 in 
blocking the pressor action of DCA in 
saline-fed rats or in lowering the blood 
pressure of metacorticoid hypertensive 
rats, in spite of the fact that this deriva- 


Table 1. Acute hypotensive action of SC- 
5233 in metacorticoid rats. 


Blood pressure 
Time of (mm) 
treatment 





SC-5233 Controls 





Experiment A* 


Before injection 190 190 
2 hr after injection 169+ 194 
4 hr after injection 1707 192 
6 hr after injection 1667 193 
Experiment Bt 
Before injection 188 188 
2 hr after injection 166§ 194 
4 hr after injection 162§ 192 


6 hr after injection 160§ 194 

* A, 20 mg/kg subcutaneously (eight rats per 
group). 

+P <0.01 that change in pressure equals that of 
controls (5). 

¢ B, 200 mg/kg by gavage (four rats per group). 

§ P < 0.05 that change in pressure equals that of 
controls (5). 
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Table 2. Chronic hypotensive action of 
SC-5233 in metacorticoid rats; SC-5233 
was administered on days 8 to 27, inclu- 
sive. 


Blood pressure (mm) 


Day ae 
SC-5233 Controls 
1-7 184-208 182-210 
9 176* 189 
11 169+ 190 
15 162+ 191 
17 158+ 181 
21 153+ 179 
23 157* 177 
25 155+ 180 
28 160* 177 
32 174 183 


* P< 0.05 that change of pressure equals that of 
controls (5). 


+ P < 0.01 that change of pressure equals that of 
controls (5). 


tive is considerably more potent than 
SC-5233 in blocking the renal excretory 
effects of DCA (2). Apparently the renal 
mineralocorticoid-blocking and the anti- 
hypertensive properties of SC-5233 are 
not directly related. Instead, the latter 
property might be mediated by the re- 
versal of some internal electrolyte dis- 
turbance that had been instituted by the 
temporary treatment with DCA, such as 
an increase in the intracellular sodium 
compartment (11-13). 

F. M. SturtevANT 
Division of Biological Research 
G. D. Searle & Co., Chicago, Ill. 
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Lack of Competitive Inhibition 
between Beef and Monkey Growth 
Hormones in Rhesus Monkeys 


The demonstration that growth hor- 
mone obtained from monkey pituitary 
glands is physiologically effective in the 
rhesus monkey while that from beef 
glands is not (1, 2) led to the finding of 
distinct physicochemical differences be- 
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tween the molecules of the two growth 
hormones (3). These results suggested 
the possibility that beef growth hormone, 
which is inactive in the monkey, might 
mask the effects of monkey growth hor- 
mone on nitrogen retention by compet- 
ing for “effector sites’ when the two 
molecules are administered concurrently 
to hypophysectomized rhesus monkeys. 

Two immature male monkeys (Macaca 
mulatta) which had been hypophysecto- 
mized approximately 1 year before were 
placed on a nitrogen balance regimen, 
as previously described (2). Following a 
control period, each animal received 
daily intramuscular injections of monkey 
pituitary growth hormone (prepared by 
A. E. Wilhelmi) at a dosage of 1 mg/kg; 
one animal was treated for 7 days, the 
other for 9 days. This was followed by 
a 10-day control period. On the following 
day each monkey received an intramus- 
cular injection of 10 mg of beef growth 
hormone (4) per kilogram. In the suc- 
ceeding week each animal was given 
daily intramuscular injections of beef 
growth hormone (10 mg/kg) and mon- 
key growth hormone (1 mg/kg). Daily 
nitrogen balance determinations were 
made throughout the control and experi- 
mental periods. The mean daily nitrogen 
retention and its standard error were 
calculated for each period. 

The results obtained for each of the 
hypophysectomized monkeys were essen- 
tially the same and are illustrated in Fig. 
1 with data from one of them. The ana- 
bolic effect of the monkey growth hor- 
mone preparation was not significantly 
reduced by the concurrent administration 
of beef growth hormone in a ratio of 
10:1 by weight. 

In both experiments a slight tend- 
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Fig. 1. Effect of concurrent administration 
of beef and monkey growth hormones on 
nitrogen retention in a hypophysectomized 
rhesus monkey. 





ency toward a reduction in nitrogen 
retention when both hormones were ad- 
ministered was noted. This reduction, 
however, was not stastistically significant. 
It would seem from the foregoing data 
that the specificity of the “effector sites” 
for growth hormone action in the mon- 
key is such that beef growth hormone in 
relatively large quantities, although phys- 
iologically inert in this species, does not 
mask the action of the monkey growth 
hormone molecule. These “effector sites” 
in the rat do not exhibit such specificity, 
since in this animal monkey and _ beef 
growth hormones are equally effective 
(25.9). 

E. Knosm, J. L. Kostyo*, 

R. C. Worry, R. O. Greep 
Department of Physiology, Harvard 
Medical School, and Biological Research 
Laboratory, Harvard School of Dental 
Medicine, Boston, Massachusetts. 
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Microbiological Fractionation 
of the Hydrogen Isotopes 


Mass spectrometric analyses of bac- 
terially generated gas made in early 1956 
as an adjunct to U.S. Geological Survey 
studies of Bahama Banks sediments un- 
expectedly revealed a high concentration 
of light hydrogen (protium), presumably 
with segregation elsewhere of the heavy 
isotope deuterium. Further investigation 
is intended, but meanwhile it seems ad- 
visable to record our findings to date in 
sufficient detail to provide a point of de- 
parture for others who may be inter- 
ested (/). 

As a part of a comprehensive plan of 
study of Bahamas sediments collected by 
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Cloud and associates in May 1955, bac- 
teriological analyses of the refriger- 
ated samples were undertaken by Sisler, 
beginning early in 1956. It was soon ob- 
served that a yet unidentified (2) facul- 
tative aerobe found in teeming abun- 
dance in aragonite muds from a mid- 
bank locality west of Andros Island (Fig. 
1, station G4) produced gas vigorously 
when it was cultured in a dextrose me- 
dium (3). It seemed likely that this gas 
was largely CO,, but a check-analysis 
was sought from the Mass Spectrometry 
Section of the National Bureau of Stand- 
ards. That analysis, by Dibeler, showed 
26.3 percent carbon dioxide and 63.4 
percent hydrogen; the latter, within the 
resolving power of the apparatus, ap- 
peared to consist exclusively of common 
light hydrogen. The balance was 5.3 per- 
cent water vapor, 4.6 percent nitrogen, 
and 0.4 percent oxygen. 

There is, of course, nothing unusual 
about the concentration of hydrogen by 
bacteria (4). The striking aspect of 
Dibeler’s analysis was its indication that 
the hydrogen was markedly enriched in 
the light isotope. The apparent magni- 
tude of the enrichment was so unexpected 
that an independent analysis of a new 
gas sample from the same bacterial cul- 
ture was run by Friedman, on a newly 
installed Geological Survey mass spec- 
trometer especially designed for study of 
the hydrogen isotopes. Friedman’s re- 
sults showed that the deuterium was de- 
pleted by a factor of 20 over ocean water, 
rather than by the factor of 3.7 to be ex- 
pected from evaporation and the equilib- 
rium 


H.O + HD = H. + HDO 


This situation was so remarkable that 
hydrogen isotope analyses were later run 
(by Friedman) on the water of inclusion 
and the whole dextrose from the same 
batch that was used in preparation of the 
culture medium, as well as on a sample 
of the dextrose formula actually used to 
prepare the station G4 gas sample, in- 
cluding the mixture of lower Chesapeake 
Bay water and distilled water employed 
throughout the tests. Since these three 
tests all showed normal isotopic abun- 
dance, it is certain that the fractionation 
observed is performed by the bacteria 
themselves. 

Meanwhile, an opportunity had arisen 
to return to the Bahamas in June 1956, 
and further work on the hydrogen was 
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Fig. 1. Index map showing location of station G4. 


deferred pending field observations to 
determine whether the gas was generated 
(and fractionated) in place. At the ap- 
proximate site of station G4 a trap was 
set to catch any gases moving upward 
from the sediment into the overlying 
water. No free gas accumulated in this 
trap over a 24-hour period, and acciden- 
tal tipping of the trap prevented analysis 
of the enclosed water for dissolved gases. 
Further investigation was not practicable. 

Regardless of what may happen in na- 
ture, however, it is certain that there 
exist, in at least one site in the calcium 
carbonate muds west of Andros Island, 
bacteria that, under appropriate circum- 
stances, can vigorously produce hydrogen 
gas depleted in deuterium. An estimate 
of abundance by the minimum dilution 
technique indicates this bacterium to be 
present in the top 6 in. of sediment from 
station G4 in!excess of 10'° units per 
gram wet weight. This unprecedented 
abundance might be in part due to bac- 
terial increase during the year in which 
the sample was refrigerated before study, 
but control counts of the total number 
of bacteria in fresh muds indicate that 
allowance for such increase would not re- 
duce the estimated exponent by more 
than 2 or 3 at most. 

Inasmuch as the gas is depleted: in 
deuterium, the déuterium is presumably 


concentrated within the interstitial water, 
the residual nutrients, or the bacteria. 
Such concentration of the normally 
scarce heavy isotope, if it should prove 
feasible to produce it in large-scale via- 
ble culture, suggests means to facilitate 
and reduce the cost of production of 
heavy water (5) 
P. E. Croup, Jr. 
IrviING FRIEDMAN 
F. D. Stster* 
U.S. Geological Survey, 
Washington, D.C. 
V. H. Dreever 
National Bureau of Standards, 
Washington, D.C. 


References and Notes 


Publication of this report has been authorized 
by the director, U.S. Geological Survey, and 
the director, National Bureau of Standards. 
Studies are under way to characterize and iden- 
tify this bacterium, tentatively referred by Sisler 
to the genus Pseudomonas. 

3. Composition of the medium was as follows: 
Bacto-dextrose, 4.0 g; (NH,),HPO,, 0.2 g; 
MgSO, - 7H,O, 0.2 g; FeCl, 0.3 g; normal sea 
water, 750 ml; distilled water, 250 ml. 

4. C. E. Zo Bell, Marine Microbiology (Chronica 
Botanica, Waltham, Mass., 1946), pp. 108-109; 
“Microbial transformation of molecular hydro- 
gen in marine sediments with particular refer- 
ence to petroleum,” Bull. Am. Assoc. Petrol. 
Geologists 31, 1709 (1947). 

5. K. Lark-Horovitz, Science 124, 359 (1956). 

Present address: U.S. Navy, Panama City, 

Florida. 


nm 


29 April 1958 








Meetings 
Neurosecretion 


The view is being abandoned that the 
activities of endocrine organs are con- 
trolled by hormonal feedback only, as it 
becomes increasingly clear that the nerv- 
ous system plays an essential part in trans- 
mitting stimuli to and from the organs 
of internal secretion. To this end, the 
nervous system has at its disposal not 
only nervous pathways but also hormones 
which are produced by specialized nerve 
cells, the neurosecretory cells. The grow- 
ing realization that herein lies the sig- 
nificance of the phenomenon of neuro- 
secretion is one of the important new 
developments which took place follow- 
ing the first Symposium on Neurosecre- 
tion, held at Naples in 1953 [see Science 
118, 579 (1953) ]. Since then a good deal 
of progress has been made in this field 
with respect to the chemistry and elec- 
tron microscopy of neurosecretory mate- 
rial; also, new sites of neurosecretory ac- 
tivity and new hormones produced by 
neurosecretory cells have been discovered 
in recent years. Another meeting of in- 
vestigators active in this special area was 
proposed, therefore, by Bertil Hanstrém; 
it took place 1-6 July 1957, at the Uni- 
versity of Lund (Sweden). 


Among the most valuable and unique 
features of the Lund symposium were the 
frequent cross references between obser- 
vations on neuroendocrine mechanisms 
in the invertebrates and those in the ver- 
tebrates. Such neuroendocrine systems 
are well developed in invertebrates, par- 
ticularly in arthropods. Recent findings 
in crustaceans reported from his own 
laboratory were summarized in a paper 
by Welsh (United States). Among these 
were detailed studies, in crabs, on the 
external factors influencing the endo- 
crine control of molting (by Bliss) and 
on the active particles in the neurose- 
cretory substance (by Pérez-Gonzalez). 
Potter (United States) gave a beauti- 
ful demonstration of the cytological di- 
versity of* neurosecretory material in 
decapod crustaceans and reported on at- 
tempts to correlate the differently stain- 
ing inclusions with a variety of specific 
functions, such as the control of pigmen- 
tary effectors. The latter topic was dis- 
cussed in greater detail by Kleinholz 
(United States). 

In insects, the neuroendocrine path- 
ways controlling postembryonic develop- 
ment and reproduction were analyzed by 
B. Scharrer (United States), who also 
read a paper by Nayar (India) on one 
such system in the insect Iphita. Pos- 
sompés (France) discussed interesting 
relationships between the brain and the 
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composite “ring gland” in the highly spe- 
cialized fly Calliphora and reported on 
work by Dupont-Raabe (France) con- 
cerning new types of neurosecretory 
pathways in phasmids. These contribu- 
tions, as well as one by Johansson (Nor- 
way) on neurosecretory phenomena in 
Oncopeltus, led to fruitful discussions 
of the neuroendocrine pathways, over 
which, for example, malnutrition affects: 
the endocrine control of the gonads in 
invertebrates and vertebrates, including 
man. The paper by Suomalainen (Fin- 
land) reporting on the effect of the stress 
of hibernation on the neurosecretory ac- 
tivity of the hypothalamic cells in the 
hedgehog was a further contribution to 
this topic. 

Investigations of this kind point the 
way for studies concerned with the clin- 
ical aspects of neuroendocrinology. The 
contributions to the symposium by neuro- 
pathologists such as Lundberg (Sweden) 
and Christ (Germany) were therefore of 
much interest. Their data were comple- 
mented by a variety of comparative his- 
tological observations by Sano (Japan) 
and Legait (France). Present knowledge 
on the electron microscopic characteris- 
tics of neurosecretory elements was con- 
firmed and extended by Bargmann (Ger- 
many), Welsh (United States), and 
Knowles (Great Britain). In this range 
of magnification the agreement between 
invertebrate ‘and vertebrate data is par- 
ticularly impressive. The further explor- 
ation of neurosecretory phenomena by 
means of the electron microscope, in 
combination with phase contrast, dark 
field, and fluorescence microscopy, prom- 
ises many interesting insights. Other new 
techniques were employed by Malandra 
(Italy) and Sloper (Great Britain), who 
studied the hypothalamo-hypophysial sys- 
tem by using radioactive tracer elements; 
by Carlisle (Great Britain), who con- 
firmed earlier observations by Potter and 
Lowenstein (1955) that neurosecretory 
axons are capable of conducting elec- 
trical impulses; and by Mazzi (Italy), 
who tested the developmental potencies 
of the different parts of the amphibian 
hypophysis in relation to the hypo- 
thalamus. 

Some problems debated by investiga- 
tors, among whom were Sloper (Great 
Britain), Schiebler (Germany), and 
Eichner (Germany ), concerning the solu- 
bility, staining properties, and topochem- 
istry of neurosecretory substances were 
answered conclusively from the point of 
view of the biochemist. According to 
Acher (France), the neurosecretory ma- 
terial consists of an “inactive” large pro- 
tein molecule (neurophysine) and several 
polypeptides with hormonal activities. 
Among the latter the most thoroughly 
known are the oxytocin and vasopressin 
of the mammalian neurohypophysis. A 
comparable .chemical composition may 
also exist in invertebrates. Chromatophor- 
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otropins, for example, obtained in 
highly purified form by Fange (Sweden) 
and Knowles (Great Britain), are pre- 
sumed to be polypeptides associated with 
an “inactive” protein molecule with the 
same staining properties as those of the 
neurophysine of the vertebrates. Addi- 
tional contributions concerning the chem- 
ical characterization of neurosecretory 
material in invertebrates were those by 
Rehm, reported by Welsh (United 
States), and by L’Hélias (France). 

The question remains to be solved 
whether vasopressin is the mediator 
which releases corticotropin, as proposed 
by Martini (Italy), or whether this task 
is performed by a third polypeptide, 
chemically similar to vasopressin and 
oxytocin, as demonstrated by Saffran 
(Canada). Oxytocin may play an im- 
portant role in the release of luteotropic 
hormone (prolactin) in the rat, as was 
pointed out by Stutinsky (France). The 
distribution of substance P in the central 
nervous system of fishes and its possible 
relationship to neurosecretory phenomena 
were discussed by Ostlund (Sweden). 

The number of formal presentations 
was wisely reduced to five short papers 
per day. This left ample time for another 
important part of the symposium— 
namely, the exhaustive discussion of the 
problems posed by the lecturers. It should 
be mentioned, therefore, that a number 
of participants, while not presenting for- 
mal papers, made valuable contributions 
by their often extended remarks during 
the discussion. Among these, Wiggles- 
worth (Great Britain), M. and E. Thom- 
sen (Denmark), Karlson (Germany), 
and Rothballer (United States) might 
he especially mentioned. 

The Lund symposium supplemented 
the exceedingly interesting eighth sym- 
posium of the Colston Research Society, 
held at Bristol in 1956 [see Science 126, 
456 (1957)], which was restricted to the 
neurohypophysis and did not concern 
itself with histochemical and electron 
microscopic studies. By necessity, it gave 
little attention to neurohormones other 
than vasopressin and oxytocin. 

The Lund symposium again demon- 
strated the magnitude of the area in 
which neurosecretory phenomena of 


great diversity play important roles in- 


neuroendocrine integration. 
ERNST SCHARRER 
BERTA SCHARRER 
Department of Anatomy, Albert Einstein 
College of Medicine, New York 


Forthcoming Events 


July 
9-15. Zoological Nomenclature Collo- 
quium, London, England. (F. Hemming, 
28 Park Village East Regent’s Park, Lon- 
don, N.W.1.) 
10-14. Research Methods in Soil Zool- 
ogy, colloquium, Harpenden, Hertford- 





shire, England. (P. W. Murphy, Rotham- 
sted Experimental Station, Harpenden.) 

12-14. Biological Sciences, intern. 
union, 13th general assembly, London, 
England. (Chairman, Div. of Biology and 
Agriculture, National Research Council, 
Washington 25.) 

15-19, Condensation Nuclei, 3rd intern. 
symp., Cambridge, England. (T. W. 
Wormell, Cavendish Laboratory, Cam- 
bridge Univ., Cambridge. ) 

15-19. Food Additives, 4th intern. 
symp., Paris, France. (M. E. Gradnauer, 
Documentation Center, Commission In- 
ternationale des Industries Agricoles, 18 
avenue de Villars, Paris 7°.) 

15-22. Association Frangaise pour 
lAvancement des Sciences, 77th cong., 
Namur, Belgium. (AFAS, 28, rue Ser- 
pente, Paris VI*, France.) 

15-23. Educational Treatment of Deaf- 
ness, intern. cong., Manchester, England. 
(A. W. G. Ewing, Dept. of Education 
of the Deaf, Univ. of Manchester, Man- 
chester 13.) 

16-23. Zoology, 15th intern. cong., 
London, England. (H. R. Hewer, c/o 
British Museum of Natural History, 
Cromwell Road, London, S.W.7.) 

20-27. Americanists, 33rd _ intern. 
cong., San Jose, Costa Rica. (33rd intern. 
Cong. of Americanists, National Museum, 
P.O. Box -749, San Jose de Costa Rica, 
Central America. ) 

21-24. High Polymer Conf., intern., 
Nottingham, England. (Conference Sec- 
retariat, Dept. of Scientific and Indus- 
trial Research, Charles House, 5-11, 
Regent St., London, S.W.1.) 

21-25. Diabetes, 3rd intern. cong., 
Diisseldorf, Germany. (K. Jahnke, Ober- 
arzt, 2 Medizinische Klinik, Medizinische 
Akademie, Diisseldorf.) 

22-26. Brazilian Soc. for the Progress 
of Science, 10th annual, Sao Paulo, Brazil. 
(Sociedade Brasileira para o Progresso da 
Ciencia, Caixa Postal 2926, Sao Paulo.) 

23-28. Continuous Cultivation of Mi- 
croorganisms Symp. (by _ invitation), 
Prague, Czechoslovakia. (I. Malek, Inst. 
of Biology, Czechoslovak Akad. of Sci- 
ences, Narodni Tr. 5, Prague I.) 

24-25. Computers and Data Process- 
ing, 5th annual symp., Denver, Col. 
(Electronics Div., Denver Research Inst., 
Univ. of Denver, Denver 10.) 

25-29. Chromatic Discrimination in 
Animals and Man, ICSU symp., Paris, 
France. (H. Pieron, Collége de France, 
Place Marcelin-Berthelot, Paris 5°.) 

28-30. Regulation of Cell Metabolism, 
Ciba Foundation symp. (by invitation), 
London, England. (G. E. W. Wolsten- 
holme, 41 Portland Pl., London, W.1.) 

28-2. Home Economics, 9th intern. 
cong., College Park, Md. (Congress Di- 
rector, American Home Economics Assoc., 
1600 20 St., NW, Washington 9.) 

28-8. Statistical Summer Seminar, Ded- 
ham, Mass. (I. Weiss, Bell Telephone 
Labs., North Andover, Mass. ) 


August 


4-9. Microbiology, 7th intern. cong., 
Stockholm, Sweden. (F. C. Harwood, Soc. 
of American Bacteriologists, c/o Waverly 
Press, Inc., Mt. Royal and Guilford Aves., 
Baltimore 2, Md.) 


(See issue of 16 May for comprehensive list) 
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complex in com- 
ponents and assem- 
bly is this Auto- 
matic Burette, with 
reservoir. That’s 
why you'll find it 
listed in the Cus- 
tom Made section 
of our catalog 
(page 199, of LG-1, 
to be specific). 


ae 
wal 


=e 














—_—+| 
ms 


Masterful 


is this custom adap- 
tation, the type of 
job at which our 
skilled lampworkers 
excel. Adding to or 
taking from, or 
otherwise changing 
special pieces is the 
sort of thing these 
glassworkers do 
| every day. 
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Magnifique! 
That’s the reaction 
of people of sensi- 
tivity to items like 
this. What such a 
masterpiece is for 
is often the closely 
guarded secret of 
the man who asked 
us to make it. If 
you find yourself 
in such a spot, dis- 
patch a sketch and 
leave the rest to us. 








Probably 99% of what you need by 
way of labware you can order right 
from the catalog, with delivery depend- 
ing on the item. But when it’s really 
special send us a drawing. That's all! 
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Letters 


Ammi majus 


In the article “Effects of 8-methoxy- 
psoralen and ultraviolet light in human 
skin” [Science 127, 878 (1958)], the au- 
thor, S. W. Becker, Jr., clearly demon- 
strated the mechanism of 8-methoxy- 
psoralen action. However, I would like 
to point out that extracts of Ammi majus 
(Linné) have not been “used by the 
Egyptians . . . for centuries.” In fact, 
the first extracts were made at Cairo Uni- 
versity in 1954 [see I. R. Fahmy, A. A. 
Rahman, R. E. Hakim, Proc. Pharm. 
Soc. Egypt Sci. Ed. 38, 67 (1956) ]. 

Only the cremocarps (tiny fruits) of 
Ammi majus have been dispensed, by the 
nomadic Berberian tribe of Beni-Shocib, 
dwelling in the North African desert, 
who furnished them powdered in order 
to disguise the origin of the drug, which 
was called in Berberian “Atrillal” or the 
“bird’s foot,” due to the shape of the 
umbel that carries the cremocarps. 

As reported by Ibn El Bitar (13th cen- 
tury), the secret was finally disclosed, 
and El Sherif (sixth century) was the 
first physician to administer these pow- 
dered cremocarps for leucoderma in a 
rather rational way. Dawood El Antaki 
(17th century), El Rashidi (19th cen- 
tury), and Maimonides all wrote exten- 
sively on this drug and its administration, 
but nowhere is there any mention of “ex- 
tract” of the plant or its cremocarps. 

Raour E. Hakim 
M. D. Anderson Hospital, 
Houston, Texas 


Raouf Hakim’s statements are correct. 
My choice of the term extract was a 
poor one; I meant crude preparations of 
the Ammi majus plant. The first true 
extracts were those prepared at Cairo 
University in 1954. 

S. W. Becker, JR. 
Whiting Clinic, Whiting, Indiana 


Science Education 


Science [127, 852 (1958) ] reported the 
very important recommendations of the 
1958 Parliament of Science. All scientists 
will recognize that several widely diverse 
aspects of our total educational problem 
were well discussed and helpfully re- 
ported by these meetings sponsored by 
the AAAS. 

May one reader note, however, the ex- 
istence of evidence in support of the view 
that those recommendations nevertheless 
essentially fail to come to grips with one 
problem which some observers now con- 
sider the central and most urgent of all 
our educational problems? I refer to the 
hardest of all tasks—getting more and 
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better courses in the sciences and mathe- 
matics into the high-school, curriculum 
and getting quickly a markedly higher 
percentage of the high-school population 
enrolled in all of these subjects. If, in 
high school, the necessary years are 
added to study of these subjects, those 
years will also be subtracted from some 
other exercise of study. The report is 
therefore quite unrealistic in the oft-re- 
peated thought illustrated by the state- 
ment, “We believe that scientific edu- 
cation is best fostered as a part of a 
general emphasis on intellectual activity 
and that the pressing need is for in- 
creased support of the social sciences 


and humanities [foreign languages are 
elsewhere added] as well as the natural 
sciences.” This approach stymies almost 
all efforts to bring about quantitative 
change. 

Other sources have placed “the press- 
ing need” elsewhere. The Report of the 
President’s Committee on Scientists and 
Engineers (1 Dec. 1957) said: “There is 
ample evidence that the Soviet Union 
is bending every effort to achieve its goal 
of world domination by leading the way 
in this scientific revolution. . . . Russian 
advances in other technological fields 
present an equally grave threat to the 
ultimate security and wellbeing of our 





SOVIET RESEARCH IN FUSED SALTS 
IN ENGLISH TRANSLATION 
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sian chemistry journals translated by Consultants Bureau, 1949-1955: 
Journal of General Chemistry; Journal of Applied Chemistry; The Bulletin 
of Academy of Sciences, USSR, Div. Chem. Sci.; Journal of Analytical 
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Structure and Properties: Preparation, iodine systems, binary systems, 
ternary systems, ternary reciprocal systems, quaternary systems, quater- 
nary reciprocal systems. 


Note: correction, 11 April error: 100 papers, (not pp.) $110.00 


Electrochemistry — 8 papers, $20.00 
Thermodynamics — 6 papers, $15.00 
Slags and Mattes — 6 papers, $15.00 
General — 5 papers, $12.50 
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people.” And Khrushchev confirmed this 
in March 1958 by stating that the Soviets 
expect to win their contest with the West 
through education, industrial production, 
and other nonmilitary means. The Presi- 
dent’s committee also clearly noted that, 
to oppose ‘the Russian threat, the com- 
mittee’s “educational program is largely 
directed towards the secondary schools 
... and [is designed] to persuade a higher 
proportion of the youngsters with science 
aptitudes to choose science or engineer- 
ing as a career.” 

During the years 1936-45 I was chair- 
man of a committee that gathered exten- 
sive information on the status of biology 
as a high-school subject and the prob- 
lems that arise from inclusion of biology 
in the curriculum and also obtained some 
insight on the status of chemistry and 
physics in the same 3100 high schools of 
48 states. For none of these sciences was 
the picture obtained a healthy one. And 
the inherent, built-in difficulties in mak- 
ing the marked curricular changes clearly 
demanded in the statements quoted in 
the preceding paragraph seem to be sin- 
gularly overlooked in the Parliament re- 
port. Neglected, too, is the warning given 
in the documented account of a scholar 
in literature, Joseph Gallant [Science 125, 
787 (1957)], who showed that, at the 
high-school level, there is a vast differ- 
ence between what the teaching of social 
studies and the humanities could and 
ought to accomplish and what is usually 
done in high schools for the enlighten- 
ment and motivation of modern students. 
He well shows that much of that teach- 
ing is damagingly “prescientific” and a 
denigration of science. He calls for a “re- 
orientation in our intellectual outlook,” 
and if that is attainable at all, it surely 
requires some decades to accomplish. Is 
a definitely higher place for the natural 
sciences—hitherto step-children in the 
curriculum—any less than one. good way 
to lift the quality of the training given 
there in the truly indispensable humani- 
ties and social sciences? 

Is softness in our secondary school cur- 
riculum justifiable in the light of the 
present threat, mode of attack, and 
strength of our opponent? Call it merest 
coincidence or rate it vitally meaningful, 
it is certain that the first nation that ever 
swept religion completely from its schools 
performed immediately thereafter a feat 
in science education never before ap- 
proximated on this planet. Starting 40 
years ago with a. poor and war-crushed 
people 70 percent illiterate, it now an- 
nually graduates more than twice as 
many scientists and engineers as does the 
United States. That nation now happens 
to be our dangerous and aggressive 
enemy. How much longer are we to 
gamble the fortunes of Western civiliza- 
tion on the proposition that the scientific 
age is still remote? 

Oscar Rippie 
Plant City, Florida 
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BIRD 


SPIN-VAC 


Conventional procedures for the concentration of heat 
sensitive compounds, biological extracts and solvents of 
low volatility are outmoded by the BIRD “SPIN-VAC”. 
By employing the principle of wetting the entire inner 
surface of the evaporating flask, a much larger evaporat- 
ing surface is obtained. This feature, plus the applying of 
a negative pressure, greatly speeds evaporation. 


ROTATING EVAPORATOR 
NEGATIVE PRESSURE TYPE 





lated from the evaporating unit by means of the .chain- 
drive assembly thus minimizing the problem of heat transfer. 
Supplied complete with ¥ adapter, glass connecting tube, 
support rod, clamp and one 1000 '¥€ 24/40 round bottom 
glass flask. Where lower speeds are desirable, variable 
speed control for operation on 115 volts is available. 


Cat. No. 32-916 





A nickel plated brass shield with inner glass sleeve is 
rotated at approximately 75 rpm by means of a continu- 
ous duty series motor chain drive assembly. The speed 
can be varied by using an auxiliary speed control, such 
as a rheostat or variable transformer. The motor is iso- 


PHIPPS ABIRD, ine.. 


Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Va. 








The new RSCo MODEL 2470 


ZONE MELTING APPARATUS 











Completely aut tic equipment for purification 
of solid materials by the zone melting technique 


The MODEL 2470 apparatus holds a glass or quartz 
tube inside of which is placed the charge of material 
to be purified. A moving table holds either induction 
heating coils or electric resistance heating rings which surround the tube. A syn- 
chronous motor and variable speed reducer drive the table at a constant rate variable 
from 0.36 to 9 inches per hour. Adjustable stops limit the table travel and actuate a 
rapid return mechanism. Multiple-pass zone melting is thus completely automatic. 


RESEARCH SPECIALTIES CO. 


2005 HOPKINS ST. BERKELEY 7, CALIF. 


FOR FURTHER INFORMATION 
SEND FOR BULLETIN 2470-A 
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Equipment 


The information reported here is obtained 
from manufacturers and from other sources con- 
sidered to be reliable. Science does not assume 
responsibility for the accuracy of the informa- 
tion. A coupon for use in making inquiries con- 
concerning the items listed appears on page 1406. 


™® WATER DEMINERALIZER is portable and 
requires no electrical outlet for monitor- 
ing water purity. Flow of up to 60 gal/hr 
is delivered. A built-in water-purity indi- 
cator operates on a mercury battery. The 
unit is 9 in. in diameter and 23 in. high. 
(Comroe Laboratories, Dept. 104) 


™ DIRECT-READING ATTACHMENT is inter- 
changeable with the 20 in. camera of the 
manufacturer’s 3-meter research spectro- 
graph to permit rapid, direct read-out 
analysis on routine applications without 
interference with research use of the 
spectrograph. The attachment provides 
for simultaneous analysis of up to eight 
constituents, performing the analysis in 
less than 2 min, Resetting of the spec- 
trograph to eight elements can be ac- 
complished in less than 1 hour. Changes 
in alignment resulting from environmen- 
tal changes are automatically compen- 
sated. (Baird-Atomic Inc., Dept. 84) 





NOW... RESIN REACTION APPARATUS 
with Round Bottom Flashs 

























Poditene of a new cover plate design, 


“SGA” Resin Reaction Apparatus can now 
be supplied with round bottom flasks in pilot 
plant sizes. The 34-inch thick removable cover 

plate has five standard taper joints to receive 
the non-flooding condenser, special ‘‘Adjusta- 
therm” thermometer (0—-250°C.) with 4- 
inch diameter stem, stuffing box with heavy- 
duty stirrer, separatory funnel and gas inlet 
tube. Except for the metal tripod stand and 
clamping assembly, the entire unit is made 

f “Pyrex” brand glass. No metallic con- 
tamination can occur. The apparatus is 


easy to assemble and disassemble. Rugged 


construction. 


PJ-124 Resin Reaction Apparatus — complete as illustrated. 
Please specify capacity: 




















Capécty, Ml. ac.issuc 8,500 12,000 18,000 33,000 
Size of Flask; -1.D........ 7x17” 18% x 17%” 110% x 1742"112% x 172” 
Complete sea cshutores $224.48 $256.69 $287.15 $322.27 
J-1299-2 Glas-Col Heating 

Mantle (Aluminum), each 69.00 80.00 105.00 130.00 

















NOTE: 






aoparatus 
instruments 
chemicals 
AP ESS Flas 


1402 


if a thermometer with a range other than that stipulated 
is required, please specify. 


SCIENTIFIC GLASS 


APPARATUS CO., 
BLOOMFIELD, NEW JERSEY 


INC. 








™BIOLOGICAL INACTIVATOR forms a 
smoothly flowing film of liquid by cen- 
trifugal force and continuously irradiates 
the flowing film with ultraviolet light. 
The apparatus is designed for vaccine 
production, but use for research in other 
fields such as food sterilization is sug- 
gested. (Spinco Division, Beckman In- 
struments Inc., Dept. 97) 


™ MICRO VAPOR-PRESSURE APPARATUS is 
based on the method devised by A. Y. 
Mottlau. The apparatus provides two 
identical vapor-pressure bulbs with mer- 
cury-sealed injection orifices. To perform 
a measurement, a bulb is evacuated, its 
pressure is measured, and a l|-cm® sam- 
ple is injected. Four cubic centimeters of 
bulb volume remains as vapor space. The 
sample comes to equilibrium at the 
100°F temperature of the water-jacketed 
bulb in 1 minute. Equilibrium pressure 
is then measured at a total volume of 5 
cm, Five-fold improvement of accuracy 
over previously used methods is claimed. 
(Fisher Scientific Co., Dept. 87) 


™COBALT-60 IRRADIATION UNIT provides 
dose rates of several million roentgens 
per hour. The unit is self-contained and 
automatic in operation. No additional 
room shielding is required. The cavity 
for items to be irradiated is 6 in. in 
diameter by 7% in. high. Samples are 
inserted by a motor-driven mechanism, 
and exposure is terminated automati- 
cally. (Atomic Energy of Canada, Ltd., 
Dept. 99) 


®™ COMPONENT TESTER is programed by a 
hand-punched card which, when inserted 
into the instrument, determines connec- 
tions for the particular test to be per- 
formed and for values and tolerances. 
Components which can be tested include 
inductors, transformers, transistors, and 
relays. (California Technical Industries, 
Dept. 102) 


™ MEGACYCLE COUNTER resets from any 
number to zero in less than 1 usec. The 
unit is a decade counter using a beam- 
switching tube. Indication is by neon 
number-electrode tube. All ten outputs 
are available for print-out. Power re- 
quirements are 300 v, 30 ma d-c and 6.3 
v, 0.9 amp a-c. (Burroughs Electronic 
Tube Division, Dept. 106) 


™ POWER SUPPLIES furnish from 250 to 
1000 va at frequencies ranging from 330 
to 3700 cy/sec. Units are usable with 
loads having power factors from 0.7 
leading to 0.7 lagging. Full power out- 
put is available over the output-voltage 
range of 90 to 130 v r.m.s. Voltage regu- 
lation is + 2 percent. Frequency stability 
is better than + 0.25 percent after 15-min 
warm-up. (Tel-Instrument Electronic 
Corp., Dept. 107) 

JosHUA STERN 
National Bureau of Standards 
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Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 














Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


















NEW 


> AND 
POWERFUL 
CENCO® 
MAGNETIC 
STIRRER 


LOW PRICED AT 
$2950 


For the first time, a really 
low price variable speed magnetic 
stirrer . . . powerful enough 
to stir a beaker of 

pure glycerin 





ORDER TODAY. 


the most complete line of scientific instru- 
ments and laboratory supplies in the world. 


CENTRAL SCIENTIFIC CO. 
1718- M ge Park Road ° Giowge 13, —_ 


4. 
Boston « Singinghom © Santa Clara « ® Los eae . Tats 
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THE LUMINESCENCE 
OF BIOLOGICAL SYSTEMS 


edited by Frank H. Johnson 


’’ x ¥’, clothbound, 466 pp., 
genera and species, subject and author 
indexes, bibliographies 
$7.00 ($6.00 for cash orders 
by AAAS members) 


“The recent rapid development of 
bio-luminescence is well illustrated hy 
the book and it should hasten the transi- 
tion of the field from a highly special- 
ized area to one having many points of 
contact with other parts of both physi- 
ology and chemistry.” American Scien- 
tist, Autumn 1956. 

The volume includes papers and dis- 
cussion on fundamental aspects of “cold 
light” given at a recent international 
conference. Leading investigators pro- 
vide a critical evaluation of current 
knowledge while exploring approaches 
to unsolved problems. The free inter- 
change of ideas in the discussions inten- 
sifies the stimulating nature of the book. 


AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 


1515 Massachusetts Ave., NW, 
Washington 5, D.C. 
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Measure Time 








Intervals to 0.25 
Milli-Microseconds 


with the Eldorado 
time-to-pulse-height 
converter 





The Model TH-300 is an analog-to-analog 
converter which transforms time to ampli- 
tude. Covering the time range from 1 to 3000 
milli-microseconds, the TH-300 provides, for 
each time interval measurement, an output 
pulse with amplitude proportional to time. 
The converter can be coupled to a pulse 
height analyzer or oscilloscope for readout. 


APPLICATIONS 

Neutron time-of-flight measurements . . . 
half-life determinations of short-lived 
isotopes .. . determination of short-time 
decay in isomeric states .. . fast coinci- 
dence studies...delay line calibration. .. 
transient time studies. 


Price $795.00 


Write for complete technical information. Address Dept. S6é 


Bildorado 
Hilectronics 


2821 TENTH ST. © BERKELEY 10, CALIFORNIA 
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Get UNITRON's FREE 





Observer's Guide and Catalog on 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already | hed and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes ond ecces- 
sories. It is of interest to both begi and 

amateurs, 


Contents include — 
e Observing the sun, 
and 













INSTRUMENT DIVISION of UNITED SCIENTIFIC CO 
204-206 MILK STREET * BOSTON 9, MASS 





Please rush to me, free of charge, UNITRON's new Observer's 











Guide and Telescope Catalog. 4F2 
I name | 
Street 
1 cy a I 
be am aee oe om oe oe oe oe ee eld 
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PHOTOVOLT Line-Operated 


Ode, 


@ Universally applicable due to great variety of available fil- 
ters, sample holders, adapters and other accessories 

e Interference filters for high specificity of results and for 
determining spectral distribution of the fluorescent light 


e Fluorescence evaluation of powders, pastes, slurries, and 
solids, also for spot-tests on filter paper without elution 


Write for Bulletin #392 to 


PHOTOVOLT CORP. = 


95 Madison Ave. New York 16, N. Y. 


Multiplier FLUORESCENCE METER |||; Tv tex,opetines in Rescarh Library, 


Detroit, Michigan, with possibility of trans- 
Mod. 540 fer to new medical research unit at Ann 
Arbor, Michigan, in 1960. 


1. Cataloger with thorough background 
in classification. 
MLS degree and background in sci- 
ence or science degree. 


2. Reference Librarian 
Science degree with library back- 
ground or training. 


e High-sensitivity for measurement of low concentrations — Applicants should have experience in in- 
(full-scale setting for 0.001 microgram quinine sulphate) i j ili 
@ Micro-fluorimetry with liquid volumes as low as 1 ml dustry or other special library and ability f 


@ Low blank readings, strict linearity of instrument response to assume responsibility for respective 
functions. French and German required. 
e High-sensitivity nephelometry for low degrees of turbidities Liberal salary and benefit plans. 


Send resume to Personnel Department, 
Parke, Davis & Company, Detroit 32, 
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PERSONNEL PLACEMENT 

















] 
CLASSIFIED: 25¢ per word, minimum iiilill| POStIIONS OPEN Ill 
charge $4.25. Use of Box Number 
counts = J additional ee Pay- (a) Biochemists, Malariologists, Sanitarians, 
ment in advance is requir Public Health Educators, candidates well quali- 
COPY for classified ads must reach fied in any phase of public health; overseas ap- 
SCIENCE 2 weeks before date of issue pointments. (b) Cytotechnician; group of five 
(Friday of every week). pathologists; large city, Michigan, $500. (c) 
DISPLAY: Rates listed below—no charge Head, Department of Endocrinology and, also, 
for Box number. Monthly invoices will Section Head; one of leading companies; Ph.D., 
be sent on a charge account basis — bce, or and with ae in endocrin- 
rovid that i it i ology research; salaries, respectively, $10,000 or 
erouiged Set Sarena, Set, above and $7200-$9060;, Middle ‘West. (4) 
" ‘ edica riter, science degree, or 2 years’ 
13 ote Se $26.09 ond ay experience required; duties involve helping to 
26 ines a 1 tem 23:00 wed jaa prepare articles for medical publications; impor- 
52 times in 1 your 32:00 oe inch tant company; New York City; $8000-$9000. 


(e) Psychologist, Ph.D.; duties: supervising ad- 


For rhe ge HB ok display ads, copy must ministration and interpretation of psychological 











reach SCIENCE 4 weeks before date tests, nominal direction to office of student per- 
of issue (Friday of every week) sonnel services, teaching on undergraduate and 
Replies to blind ads should be addressed graduate levels, research; important university, 
as follows: West. S6-2 Medical Bureau, Burneice Larson, 
Box (give number) Director, 900 North Michigan Avenue, Chicago. 
Science x 

1515 ae Ave., NW 
Washington 5, D.C. OPENINGS IN BASIC AND CLINICAL 

RESEARCH 








iii POSITIONS OPEN lil 


Biochemist, Ph.D., for research program. Posi- 
tion independent ‘of grants. New laboratories 
under construction. Opportunity to devei op own 
ideas on mental illness. Experience in isotopes 
preferred but not essential. Write Dr. a5 
Carter, Nebraska Psychiatric Institute, Univer- 
sity of Nebraska College of Medicine, Omaha, 


The National Institutes of Health has position 
| paying $4480 and $5335 per annum in many re- 
search projects at the laboratories in Bethesda, 
Maryland, for recent college graduates whose 
education includes at least 30 semester hours 
in chemistry or physics. Those appointed will 
serve as members of teams engaged in basic and 
clinical research conducted at the National Insti- 
tutes of Health in the medical and related physi- 
































iiill| POStTIONS OPEN iil 


(a) Pharmacologist; M.D., Ph.D., to direct staff 
of 25, report to research director; important 
eastern company; to $15,000. (b) Biochemist; 

.S., to head busy department, hospital now ex- 
panding to more than 500 beds; approved tech- 
nology school; to $7200; Mideast. (c) Bacteri- 
ologist; B.S., for well-equipped public health 
laboratory ; to $5000 start; college city, Lowa. 
(d) Research Biochemist; special interest hot- 
mones, human reproduction, histochemistry ; full- 
time appointment in obstetrics- gynecology de- 
partment, university medical school hospital; to 
$7000; Midwest. (e) Bacteriologist; supervise 
nine, researgh opportunity; Ph.D. required; very 
large university hospital ; about $9000; midwest- 
ern university center. Woodward Medical Bu- 
reau, Ann Woodward, Director, 185 North 
Wabash, Chicago. x 








Ph.D. Pharmacologist or Enzymologist to design 
and carry out a program for the pharmacologic 
evaluation of enzymes. Some industrial experi- 
ence preferred. Position will require supervisory 
ability as a senior member of pharmacology sec- 
tion of a progressive midwestern pharmaceuticai 
company. Send résumé and salary requirements 
to Box 145, SCIENCE. 6/13, 20 





Physiologist-Biochemist. Excellent opportunity 
available for scientists to participate in the 
evaluation of laboratory and clinical studies in 
the development of new drugs. Progressive phar- 
maceutical manufacturer has several vacancies 
for mature individuals with strong background 











it cal and biological sciences. These positions pro- in biochemistry and/or physiology. Prefer 
Nebraska. ap: Xx wae the Cpportunities and fringe benefits of the or we ghbonn area hae "location — 
Electron Microsco federal Civil Service Merit System. Further in- tional assistance. hiladelphia location, Senc 
with graduate rie 2a ogg 4 aetiece formation may be obtained from the Employ- complete résumé. Box 148, SCIENCE x 
for research problems of tissue culture; specimen ment Officer, National Institutes of Health, : : : a : 
preparation; electron microscope operation in Bethesda 14, Maryland. 2 Virologist-Immunologist. New vaccine program 
research laboratory of general hospital in New- 7 of progressiye eastern pharmaceutical manufac- 
atk, New Jersey. Salary open. Box 150, Pharmacologist- -Physiologist_ openings in neuro turer offers unusual o operant for participation 
SCIENCE. xX pharmacology for persons a some background in team activities of scientific specialist with 

— - —— and interest in this field. , M.S., and Ph.D. broad liaison and advisory responsibilities. Prefer 
Experienced ‘Cytotechnologist. Papanicolaou Re- levels. Active research aed Opportunity M.S, with experience. Liberal benefits including 
search Laboratory, 1300 York Avenuc, New for advancement. Contact ABBOTT LABO- educational assistance, Send complete résumé. 
York 21, New York. uc RATORIES, North Chicago, Ill. 5/30, 6/6, 13 Box 151, SCIENCE x 
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(ii rosrrions oen [ii 


SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, $1.00. Yearly 
(12 issues) membership, $5.00. CRUSADE, 
SCI., Box 99, Station G, Brooklyn 22, N.Y. ew 








UNIVERSITY OF ALBERTA 
Applications are invited for the position of full- 
time Associate Professor of Pediatrics at the 
University of Alberta, commencing 1 September 
1958. The applicant should have a Ph.D. or M.D 
degree or both and should be interested in under- 
taking and directing research in the field of bio- 
chemistry, as applied to pediatrics. Teaching 
duties will be related to the biochemical aspects 
of medicine and pediatrics. The salary offered is 
$7500-$8500 per annum with consulting privi- 
leges. Applications should include a curriculum 
vitae, a recent photograph, and the names of 
three referees and should be sent to The Dean, 
Faculty of Medicine, University of Alberta, Ed- 
monton, Alberta, Canada. x 





UNIVERSITY OF THE PANJAB 
University of the Panjab, Lahore, Pakistan, in- 
vites applications for the posts of Professors in 
Physical Chemistry, Organic Chemistry, Zool- 
ogy, Botany, Mathematics (applied), Mathe- 
matics (pure), History, and Mineralogy and Ge- 
ology. Requirements: high academic qualifica- 
tions, established reputation in origihal research, 
teaching, and organization. No age limit, Sal- 
ary according to qualifications. Please obtain full 
information from Embassy of Pakistan, 2315 
Massachusetts Avenue, NW, Washington, D.C., 
prior to 30 June 1958, x 





i! POSITIONS WANTED || 





Bacteriologist, Ph.D., wants academic position. 
Experience teaching pharmacy and other stu- 
dents. Box 141, SCIENCE. 





Biochemist; M.S. (biochemistry); 10 years, 
chemist, large industrial company; 4 years, di- 
rector of biochemistry, government research unit. 
Medical Bureau, Burneice Larson, Director, 900 
North Michigan, Chicago. x 





Scientific Photographer with long experience in 
all fields (x-ray and teaching included) desires 
change. Excellent background; best references. 
Box 149, SCIENCE. x 


The Market Place 


BOOKS + SERVICES + SUPPLIES - EQUIPMENT 











DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion 
13 times in 1 year 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


$26.00 per inch 
24.00 per inth 














ill BOOKS AND MAGAZINES |i 


Your sets and files of 


scientific journals 

are needed by our library and institutional cus- 

tomers. Please send us lists and descrij 
a 


of 

periodical files you are Mier | to 4 high — 
? , inc. 

assachusetts 





sell 
ket prices. Write Dept. CANN 
Boston 20, M: 


\\l| PROFESSIONAL SERVICES ||| 
LABORATORY SERVICES 


for the FOOD, FEED, DRUG and 
INDUSTRI 















WISCONSIN 
ennanen anatyoe, Biologia! 
ahaa he Sate 


Project Research and Consultation 





Write for Price Schedule 
P. ©. Box 2217 © Madison 1, Wis, 
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liilll PROFESSIONAL SERVICES |jjj 


[7 tueso | 


st LABORATORIES, INC. 











Request Publication 
CHEMISTRY IN ACTION, 
on letterhead 
4101 N. Figueroa St. 


Chemists Los Angeles 65, Cal. 


% Bacteriologists 
‘ Engineers 
_— 


Roger W. T » Ph.D., P. 
C. E. P. Jeffreys, Ph.D.. Technical Director 


A 5-4148 
San Francisco, Honolulu 
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ANALYSES 


EVALUATIONS, CONSULTATION 
MAURICE AVE. at 58th ST., MASPETH 78, N.Y.C. 


>I Formerly FOOD RESEARCH LABORATORIES, INC. 














ll PROFESSIONAL SERVICES || 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


New York, N.¥.—One of the nation’s largest 
book publishers is seeking manuscripts of all types 
—fiction, non-fiction, poetry. Special attention to 
scientific and scholarly mss. If your work is ly 
for publication, send for booklet—SC—it’s free. 
Vantage Press, 120 W. 3ist St., New York 1. Mid- 
west Office: 220 S. Michigan Ave., Chicago 4, Ill. 


lil SUPPLIES AND EQUIPMENT |i 
e HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
Por further information “ain 
HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 
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From: 


To: 


Room 740 


3 
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Information Requisition 


13 June 1958 


Use this easy self-mailer to obtain further information 
It’s simple: Mark — Clip — Fold — Mail 


This coupon is for your convenience—to facilitate your requests for further 
information about advertised products and items in Equipment. 


Z0nO. ... 


(Please print or type) 


Mark, clip coupon — FOLD HERE along this line — stamp, mail 





3¢ 
STAMP 











Reudove a: ies 
SCIENCE MAGAZINE 


11 West 42 Street 
New York 36, New York 


Fasten Here Only 
Staple, Tape, Glue 


1405 
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SWISS_MICE 


svete wont egg 


INSECTICIDES C124 


other High Radiopurity tagged compounds 


(«<> ISOTOPES ‘tari INC. 











Sprague-Dawley, Inc. 





standard laboratory rat. 


Sprague-Dawley, Inc. 


TACONIC 
ARMS 








GERMANTOWN NEW YORK 


Phone: CEdar 3-5318 





Pioneers in the development of the 


P.O. Box 2071, Madison 5, Wisconsin 
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Information Requisition 


Use this easy self-mailer to obtain further information about 
items or literature from the Equipment section as well as from 


advertised products. 


EQUIPMENT 


Circle below desired number corresponding to: 


84 87 97 99 
106 107 


102 104 


ADVERTISERS IN THIS ISSUE 


In list below, check page number of advertiser from whom you would like 
more information. If more than one item appears in ad, letters (A, B, C) are 
used to indicate particular items available in order of appearance in advertise- 
ment. Where more than one ad appears on page, ‘‘U”’ indicates upper ad, ‘‘L’’ 
lower ad, ‘‘I’’ inside ad, ‘‘M” middle ad, and ‘‘O”’ outside ad. Advertisements 
in Personnel Placement and Market Place are not keyed. A multiplicity of items 
is indicated by *. Readers are requested to specify on this coupon the par- 
ticular item in which they are interested; otherwise, the request cannot be 
processed. 


0 1362 0 1363,A D 1363, B DO 1363,C 0 1364* 
0 1365* 0 1367 O 1368 0 1370 D0 1396 
O 1397, Ul 0 1397, Li 0 1397,0 0 1398,U0 0 1398, LO 
0 1399, 1 0 1399,0-A 0 1399,0-B 0 1399,0-C 0 1400,A 
0 1400, B 01401, U DO 1401,L 0 1402 0 1403, Ui 
0 1403,U0 OC 1403, LI 0 1403,LM 0 1403,L0 0 1404, UO 
O 1407 0 1408 
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* Pei 
e 

albino rats , 
*Descendants of the f \? 


Sprague-Dawley and 
istar: Strains 


® 
Hypophysectomized 
Rats 
e 
HENRY L. FOSTER, D.V.M. 
President and Direct 


THE CHARLES RIVER BREEDING LABS. 
Dept. B. Wilmington, Mass. 

















LOVINS MICRO-SLIDE FIELD FINDER 
27.50 


Now available stags from 
the manufacturer . . 





LOVING MICRO-GUDE 
: PIGLO FindER 
MO. 201080180 














CHERRY HILL FARMS 


RATS 

MICE 
RABBITS 
GUINEA PIGS 


P.O. BOX 840 CAMDEN, N.J, 








Special LaMOTTE Reagents 
for Analysis 


BORON — Use LaMotte “BORAN” 
(diaminochrysazin) A new standard- 
ized reagent synthesized in coopera- 
tion with Prof. John H. Yoe. Avail- 
able for immediate delivery. 
Sensitivity—1 part in 35,000,000 parts 
solution. 

LaMotte MUREXIDE (pure acid am- 
monium purpurate) High tinctorial 

ower, brilliant color, available for 
mmediate delivery. LaMotte Murex- 
ide joins our TI ON and ZINCON 
as highly purified internal indicators. 


Send for LaMotte Catalog on 
CHEMICAL CONTROLS for 
Be Chlorine Phosphates and 

olyphosphates, etc. 


LaMOTTE CHEMICAL 
PRODUCTS CO. 


Dept. H Chestertown, Md. 














WHITE MICE 


Hamsters, Guinea Pigs and Rats 


J.E. STOCKER Box 4 Ramsey, N.J. 














MICROSLIDES 
Insects, Marine Life, Zoological, Bo- 
tanical, British Fresh Water Algai 
FREE Send for Complete List FREE 


ESBE LABOTA TORY SUPPLIES 
Bloor St., W., 








Teton. Ontario, Canada 
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Dr. William W. Piper joined the 
staff of the General Electric Re- 
search Laboratory in 1951, after 
receiving his Ph.D. in Physics 
from Ohio State University 
(1950) and his B.S. from Colum- 
bia University (1946). His fields 
of interest include theoretical 
and experimental studies of elec- 
troluminescence, crystal growth, 
electrical and optical properties 
of transparent crystals, and 
atomic field computations. 








Research in electroluminescence 


Single crystals led General Electric's 
Dr. Willlam W. Piper to new understanding of light sources 


Electroluminescence, the process in which electri- 
cal energy is converted directly into light within a 
phosphor, has been known for many years. Only in 
the last decade, however, have scientists obtained 
detailed knowledge of its characteristics. Early 
studies were carried out with samples consisting of 
large numbers of microscopic phosphor particles. The 
complexity of this experimental system made it diffi- 
cult to interpret the data obtained in terms of a fun- 
damental explanation of electroluminescence. 

Shortly after Dr. William W. Piper joined the 
staff of the General Electric Research Laboratory, he 
learned how to grow single crystals of zinc sulfide 


phosphors. His studies of these single crystals soon led 
to the successful identification of the means by which 
electroluminescence occurs in this material. 

The improved understanding of the basic processes 
involved is aiding in the development of new light 
sources, such as electroluminescent ceiling panels and 
radar plotting boards, contributing both to a higher 
level of living and the national defense. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 





Multi-exposure shot showing '"PERMANEN T” mounted prism being 
crashed into a piece of wood. Bond was not affected in any way. Your AO 
Sales Representative will perform this demonstration right before your eyes. 


YOU CAN PAY MORE 
BUT YOU CAN’T BUY BETTER 


AMERICAN-MADE AO SPENCER CYCLOPTIC 
STEREOSCOPIC MICROSCOPES START 


AT ALOW $189.00* 


This stroboscopic photograph shows the amaz- 
ing holding power of the specially developed 
“PERMANENT” bonding agent used to 
mount prisms in the new AO Spencer Cyclop- 
tic Stereoscopic Microscopes. 


This method of prism mounting means you 
can put your Cycloptic to extreme use...attach- 
ment to a vibrating production machine, rough 
and tumble field trips, even years of student 
handling...and still be assured of positive, per- 


manent prism alignment. 


This careful attention to detail is typical of the 
thoroughness that marked every step of the 
development of this instrument. Enthusiastic 
users tell us we have achieved our goal of top 
quality at a low,’low'cost. 


The entire AO Spencer Stereoscopic story is 
yours for the asking. Mail coupon below for 
handsome 36 page brochure which gives com- 
plete specifications. 


*Model 56F-1, in quantities of 5 or more 


» American Optical 


uy) 


SPENCER 


Company 


INSTRUMENT DIVISION, BUFFALO 15.NEW YORK 


DS Oe oe ee ee OF Ge Oe Oe OO Oe Oe Oe Oe ee Oe Oe Oe Oe Oe Ge Oe OS oe om om ae oe oe oe oy 


Dept. F-2 
Gentlemen: 
Please send me AO Spencer Cycloptic Brochure SB56-856. 


Name 





A ddress 





City. Zone. State 











